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(viii) 


HMPEAIMCJIOBHE 


Ucropuyeckas cnpaBka 


B 1972 rony B CroxrojmbMe coctoslacb Kondbepenuna Opranu3auHH OObequHeHHEIX Haunit no mpoOslemMam OKpy>Karoulel 
yenoBeka cpeybl. Ho3sunua MKAO ua stot Kondepenuuu Opa w3si0x%xKeHa B pe3somounH Al8-11 AccamOsen, B KoTOpoH, 
Hapsjyly C pou, COepxKUTCA CHeAyroulee NONOKeHHe: 


"2. BemiomHaa cBoio pomb, MKAO ocosHaer BpegqHoe Bo3elicTBHe Ha OKpy:Kalolllyio cpey, KOTOpoe MOxeT OBITh CBA3aHO C 9SKCILIyaTalueli 
BOSYIIHBIX CYJOB, a TaKKe CBOH 0083aHHOCTH HM OOs3aHHOCTB TocyyapcTB — wieHoB MKAO yocTw4b MaKCHMaJIbHOM COBMeCCTHMOCTH Me@Kiy Oe300aCHBIM 1 


TIIAHOMCpHBIM pa3sBHTHeM rpaxkqaHcKoi aBlallui UW KadeCTBOM okpyxKaroulei YesIOBeCKa cpepi". 
Ha 18-1 AccamOsee Obiia TakoKe MpuHata pesomrouua Al 8-12 oTHOCHTeBHO OKpyxKalollel CpeybI, B KOTOPOH roBOpHTca: 


"ACCAMBJIEA: 


1. TIPOCHT Coser np nomomm u B corTpyqHMuectTBe C ApyruMu opraHamu OpraHu3ali UW DpyruMu M@EKyHaposHbIMH OpraHv3allHamMu 9Hepr“4Ho 
TIpOAOKAaTL padoty, cBa3aHHy10 c pa3padoTKol Cranyaptos, PexomMeHyyeMoli pakTHKH VM WpaBMJI MU (WIM) MHCTPyKTMBHOTO MaTepHasia OTHOCHTeIbHO 


KauyecTBa OKpyKalollel UeslOBeKa CpeBI". 


Ora pesoOMMA IpHBesa K YapexTeHHIO IporpaMMp! JjelictBuii MKAO no Bompocam oKpyKatollel cpeabI. B pamKax 9TOH 
TIporpaMMbI jelicTBuM Obiia co3qaHa MCCeqoOBaTeIbCKad Tpyia Wit oKa3aHHa CekpeTapuaTy MOMOLIM Ip BbITOJIHeHHM 
OTJICIBHBIX 3aa4, CBA3AHHBIX C IMUCCHel aBHaLMOHHBIX ABMTaTesei. B pe3ybTaTe JeATeIbHOCTH 3TOM UCCIeJOBAaTeIbCKOM 
rpynmpt B 1977 rogzy Opi onyOmuKoBaH wMpKyiap UKAO, osarnapnennpmt "Hopmupoeanue amuccuu aeuayuonnolx 
Oeueameneu" (upKynap 134). B 3ToM WMpKynape coyepxKasicd HHCTPyKTHBHBIM MaTepHall O MeTOZax cepTuduKalun WIA 
HOpMupoBaHHa cOpoca TOIIMBa, SMHCCHH J{bIMa HM OTJCIbHbIX Ta3000pa3HbIX BEeLICCTB JJIt HOBbIX TypOopeaKTHBHBIX HU 
TYpOOBeHTHIIATOPHBIX ABUTaTesen, IpeqHasHayeHHBlX JIA IKCIUIYATAaWMH Ha JO3BYKOBbIX CKOPOCTAX. 


CopeT cormacwsicd C TeM, YTO BOIIPOC IMHCCHU aBMAI[MOHHBIX JBHraTesel He OrpaHWunBaeTcaA IMINb OObCKTHBHbIMU 
TCXHHYCCKHMMH aCIIeKTaMH, a 3aCIIWKUBaeT PaCCMOTPeHHA 3KCHepTaMH BO MHOTMX OONACTAX, a TakoKe MpeyicTaBIeHua 
HelOcpeJICTBCHHBIX 3aMedaHUli TocyqapcTBamu — wieHamu MKAO. C yuerom 3Toro B 1977 rony Obi co3q4aH KOMUTeT Coseta, 
Ha3BaHHbIlt KoMuTeTOM 10 3MMCCHM aBlal[MOHHBIX WBuraTeseti (CAEE), qa npoBeqeHua paOoTsI 10 pay aciieKTOB 3ITOTO 
BoTIpoca. 


Ha 2-m 3aceyjaHnuu Komuteta 0 IMHCCHH aBHalIMOHHBIX JBUraTesel, cCocTOABINeMcaA B Mae 1980 roga, Obl pa3padoTaHbI 
TIpeOKeHHA OTHOCHTeIbHO MaTepHasia Wid BKIKOUeHHA B OHO u3 IIpunoxennit MKAO. Hocne BHecenua mompasor, 
TIOJIYACHHBIX B pe3yIbTaTe OOBIYHBIX KOHCYJIbTalu c rocyqapcTBaMM — WieHaMu OpraHy3al(uu, WpeqoxKeHHBIM MaTepHas 
Ob MpuHaT CoBeTOM B KadecTBe TeKCTa HaCTOAIMIero JOKYMeHTAa. CoBeT COrlacHlica c WeecooOpa3HOCTbIO BKJIKOUCHHA BCeX 
MOJOKeHHH, KAaCAIOUIMXCA IKOJIOTHYCCKHX ACIICKTOB JeATeJIbHOCTH aBHallMu, B OAHO IIpusoxenne. Ucxoga u3 sToro, CopeT 
YW3MeHHI Ha3sBaHne IIpunoxenua 16 Ha "OxpaHa OKpy>Kalollel cpeybI", pa3yesMB ero Ha TOM | nog Ha3BaHvem "ABHallHOHHBIi 
IyM", Kyla BOlle] CylecTBOBaBLIMH oO 9TOrO TeKcT, H TOMI nog Ha3sBaHHeM "OMMCCHA aBHalIMOHHbIX JBuraTedeli", 
colepKalluit MaTepHasl, BONEN B HacTOALH OKyMeHT. 
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IIpumenumoctT, 


B uactu I toma II Ipunoxenna 16 cogepxatca ompeyenenna, a B uactTu II cofepxatca CraHyaprbl, OTHOCAIHeCA K 
BbIOpocy TommmBa. B uactu I cogepxarca CraHyapTbl, OTHOCAMIMecaA K CeprTu@ukalHH TO 3MHCCHH IIpHMeHHTeIbHO K 
KlaccaM J[BHraTesleH BO3AYUIHBIX CYJOB, OTOBOPeHHBIM B OTJCJIbHbIX TlaBaX YaCTH, B TeX Cy4adX, KOra Take JBuTaTesu 
YCTaHOBJICHbI Ha BO3AYIIHBIX cyaxX Mex*KyHAapowHOM rpaxkancKoH aBvayuu. B uacru IV cofepxatca pexomenyalun, 
Kacarolveca ONCHKM HeJICTYYMX TBEPALIX YACTHIL JIA Weel COCTaBIeHUA KalacTpa M MOJeMpoOBaHHa. 


Aleiicrsua JjoropapnBaromnxca rocyapcTB 


Yeedomienue o paziuuuax. Bunumanue JloropapuBaroujuxca rocyyapcTB oOpaljaetca Ha Haylaraemoe ctaTbeli 38 
KonBeHyHi 00s3aTesIbCTBO, 110 KoTOpomy JloroBapuBalouMMca TOcyAapcTBaM HaIexKHT yBeOMIIATb OpraHv3al{Hio O JIKOOBIX 
pa3sIM4HAxX MexKy UX HalMOHaIbHbIMH MpaBWIaMH MW MpakTHKOM UW cofepxKaljuMuca B HacTosujem IIpunoxKeHnu 
MexzyHapowHBIMH cTaHwapTaMu Hu J00bIMM TompaBkKaMH K HMM. JloroBapHBalOMMca TocyjapcTBaM lipesaraetca 
HallpaBJIATb TakOe YBeJOMJIeHvWe TakxKe O pa3iM4uHax c PekomeHyyeMOli MpakTHKOM, coyep2Kalllelica B HaCTOSINeM 
IIpusoxenun, H jOOBIX MonmpaBkax K HeMy, eCJIM yBeOMJIeHHe O TaKHX pa3/IM4YHAX WMeeT BaxKHOe 3HaYeHHe IIA 
OesolacHocTH a3poHaBurauuu. Kpome toro, /loropapuBarloluluMca rocyyapcTBaM mpefviaraetcd cBOeBpeMeHHO 
MHPopMupoBaTb OpraHv3al[Hio O JOOBIX pa3JIM4HAX, KOTOPble MOTYT BIOCIICACTBHH BOSHHKHYTb, WIM 00 ycTpaHeHHi KakHx- 
JIMOO pa3IM4Hi, yBeJOMIeHHe O KOTOpPHIX OBLIO MpeycTaByeHo paHee. Ilocne mpHHATHA KaxKJOM NOMUpaBKH K HacTOALWemMy 
IIpunoxenuro JloropapuBarollMMca TocyqapcTBaM OyjeT He3aMeJINTeIbHO HallpaBIATECA KOHKpeTHasd MmpocbOa ipeAcTaBHTb 
yBeOMJIeHHe O pasIH4HAX. 


Tlomumo o6s3aTeIbcTBa rocyfapcTB 0 ctaTbe 38 KonBeHuHu, BHUMaHve rocyapcTB OOpaliiaetca TaloKe Ha MOOKeCHHA 
IIpunoxenua 15, kacaromjueca WyONMKalMM Yepe3 TMOcpeCTBO CTyKO adpOHaBHTalMOHHON HHPOpMallMu pasIHIHH MexKy Ux 
HalMOH@JIbHbIMH TpaBHJIaMH VW WpakKTHKOH HW COOTBETCTBYIONMMH CTaHyapTamu 4 Pexomernyyemoi npaxtuxoi MKAO. 


Hcnonezoeanue mexcma TIpunootcenua 6 HaYyUonaeHoix npaéeunax. 13 ampena 1948 roga CopeT TpHHA pesosOUMIO, B 
KOTOpo OOpaTH BHUMaHHe JloroBapuBarollMxca rocyapcTB Ha 2KeaTeIBHOCTb MCIONb3OBaHHA MMU B CBOMX HallMOHaJIbHBIX 
IpaBwylax, HACKOJIbKO 9TO WpakTHYeCKH BO3MO%KHO, TOUHOM dopmMysMpoBKH Tex Crangaptop MKAO, koropsie HocaT 
HOPMaTHBHBIM XapakTep, a TakxKe yBeJOMJICHHA 00 OTKIOHCHHAX OT CTaHapTOB, B TOM YHCJIe O IHOObIX JOMOJHUTEIIBHBIX 
Hal[MOH@JIBHBIX [IpaBMylax, MMCIOINMX BaxKHOe 3HAYeHHe JIA Oe30MacHOCTH HM peryAPHOCTH MexKTyHapoHO adpoHaBurallMu. 
TlonoxeHua Hactostero punoxeHua chopMyIMpOBaHbI 10 BO3MO2KHOCTH TaKHM OOpa30M, YTOOBI OOMCrduTh UX BKIIHOUeCHHe, 
6e3 CYIIIeCTBeCHHBIX H3MCHCHHI TeKCTA, B Hal[MOHaJIbHOe 3AKOHOaTeJIBCTBO. 


Cratyc cocraBHbix uactei pusoxenna 


pusoxenua COCTOAT H3 YKa3aHHbIX HWKe yacTel, KOTOpBbIe, OHaKO, HeoOs3aTeIbHO TIPHCYTCTBYFOT B Ka?K]OM 
Tpusioxennn; STU YaCTH UMeCrLOT culenyromuit cTaTyc: 


1. Mamepuan co6cmeenno [Ipunoocenua: 


a) Cmanoapmot u Pexomendyemaa npakmuxka, TpuHATEIe CoBeTOM B COOTBETCTBHH C MoO%KeHHAMH KoHBeHuMH. 
Onn onpeyesatroTca CoIeLyIOUIUMM OOpa30M: 


Cmanoapm. Jlo6oe tTpeOopaHue K (by3H4eCKHM XapaKTepHicTHKaM, KOH®urypaliMu, MaTepvalIbHOM 4acTH, 
TCXHHYCCKHM XapaKTepHCTHKaM, Tepcouasly WIM MpaBHslaM, eqMHOOOpa3sHoe IIpHMeHeHHe KOTOpOrO MpH3HaeTcA 
HeOOXOAMMBIM Jit OOecteyeHHA Oe30MaCHOCTH MM peryIAPHOCTH Me@XxKAyHAapOsHOM ayponaBuralluH U KOTOpoe 
JloropapuBaromecsa rocyfapcTBa OyzyT cobs0zaTb cormacHo KoHBeHIHN; B CIydae HEBO3MOXKHOCTH COOOAeHHA 
Crauyapta Cosety B 0043aTeJIbHOM TlopiKe HallpaBslaeTCA yYBeOMJICHHe B COOTBETCTBHH CO cTaTbeli 38. 
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Pexomenoyemaa npaxmukxa. JIro0oe TpeboBaHue K (Pu3H4eCKHM XapaKTepvCTHKaM, KOH(UTypaliMu, MaTepHasIbHOH 
yacTH, TeXHW4CCKHM XapaKTepvicTHKaM, TepcoHally WIM MpaBislaM, eWHOOOpa3sHoe IpHMeHeHHe KOTOpOro 
IIpW3HaeTCA %2KelaTeIbHbIM B HWHTepecax Oe30MacHOCTH, perylApHOcTH u 3I)deKTHBHOCTH MexKyHaposHoH 
a3poHaBuralluu u KoTOpoe JloropapuBalolleca rocyqapcrBa OyyT CTpeMUTbCA COOIIOMaTb B COOTBETCTBHH C 
Koupeuuiel. 


b) o6aerenus, colepxKalve MaTepuasl, KOTOPHIM CrpyimiupoBaH OTACIbHO JIA yOOCTBA NOb30BaHHA, HO ABJIAeCTCA 
cocTaBHOH 4acTbIo CraHyapTos Hu PeKoMeHyAyeMoil lpakTHKH, TpHHATBIX CoBeToM. 


c) Jonoocenua, opeyemaroliMe nopsq0K UpHMeHeHua Cranzapros u PexomeHyyemoli 1pakTHKuH. 


d) Onpedenenua ynotpeOmsempix B CtTaHgaptax wu PekomMeHyyeMoi upakTHKe TepMHHOB, KOTOpbIe He HMeIOT 
OOMeMpHHATEIX CIOBAPHBIX 3HAYCHHM UM Hy2KDalOTCA B MOACHeHHAX. OnpeyeseHHe He MMeeT CaMOCTOATEIbHOTO 
cTaTyca, HO ABJIAeTCA BaxKHOM YacTbIO KaxKyorO CtaHyapta wu PekomMeHyyeMoli MpaKTHKH, B KOTOPBbIX 
yNoTpeOsAeTCA TepMHH, MOCKOJIbKY H3MeHEHHe 3HAYCHHA TEPMHHA MOXKET NOBJIMATh Ha CMBICI TpeOoBaHHA. 


e) Tadsuyol u pucyHku, KOTOPbIe JOMONHAIOT WIM WJIIKOCTpHpy!IOT TOT WIM HHOM CTraHyapT wim Pexomenyzyemyro 
TipakTHKy, je Ha HHX [esaeTCA CCbIIKa, ABJIAIOTCA YACTbIO COOTBETCTBYIOWNero Cranyapta wim Pexomeryzyemoli 
IIpaKTHKH H MMEIOT TOT 2Ke CTaTYCc. 


2. Mamepuaa, ymeepocoenneitt Cogemom OA onyOuKoeanua 6mecme co Cmanoapmamu u Pexomenoyemou npaxmuKoUu: 


a) ITpeoucaoeua, cofepoKaitne UCTOpvyecKHe CliipaBKH UW MWOACHCHHA K evicTBUAM Coseta, a TakKoKe pa3sbaACHeHHe 
00s3aTeJIBCTB rocyfapcTB WO IpWMeHeHHto CraHyapToB u PexomeHyyemoii TIpakTHKH, BbITeCKalOWIHXx U3 
KoupeHuuu H pesoJIrOuM O TIpHHATHN. 


b) Beeoenua, cosep Kale MOACHMTEJIbHBIM MaTepuai, TIOMelaeMbIii B HaudaJie yacTel, Tap WIM pa3qesIoB 
punoxenna SLA oOserueHHa NOHMMAaHHA TlopAdKa NIpWUMeHeHHA TeKCTa. 


c) I[pumevanus, BKIOUaeMBIe, Te 3TO HEOOXOAMMO, B TeKCT, 4YTOOBI AaTb (bakTONOrHYecKyIO MHCopMalMio WI 
CCbIUIKH, HMCIOM[Me OTHOMeHHe K COOTBETCTBYIOWNMM CraHyaptaM u PexoMeHyyeMoli IpakTuke; 9TH IpHMeyaHHa 
He ABJIAIOTCA COCTaBHOM YacTBIo CraHyapTos usm PexomeHayemoi mpakTHKu. 


d) ononnenua, coxepxative Matepual, KOTOpbI ZononHAeT Cranfaptei 1 Pexomenyzyemyt0 NpakTHKy WIM CITyKUT 
PYKOBOJCTBOM I0 HX TIPHMeHeHHI0. 


Henpu3nanne OTBeCTCTBeCHHOCTH B CBA3H C WaTeHTaMu 


OOpatiiaetca BHUMaHVe Ha BO3MO2%KHOCTb TOrO, 4YTO HEKOTOpPbIe 3IeMeHTbI CraHyapTow u PexomeHyyeMoi pakTuKM B 
qaHHOM IIpunoxeHHu MoryT ObITb IpeMeTOM WaTeHTOB WIM Wpyrux MpaB WHTeeKTyaIbHOM coOcTBeHHocTu. MKAO He 
HeCeT OTBETCTBCHHOCTH WIM OOs3aTeIbCTB 3a HelIpesocTaBleHve HH(opMallMu, Kacarolllelica WroOoro WIM BCeX TaKHX TIpas. 
UKAO we 3aHWMaeT HUKaKOM MO3MIIMM B OTHOIICHMH CyIIeCTBOBAHHA JeHCTBUTebHOCTH, ccbepbl elicTBHA WIM 
IIPHMCHHMOCTH JIOOBIX 3aABJICHHbIX [aTCHTOB WIM APyrux WpaB UHTeWIeKTyaIbHOM COOCTBeHHOCTH WM He OepeT Ha ceba 
HUKaKOM OTBETCTBCHHOCTH WIM O0A3aTeIBCTB, CBA3AHHBIX C ITHMH W1paBaMH WIM BbITeKAaFOLIMMU 3 TAKOBBIX. 


Bui6op a3b1Ka 


Hactosiee Ipunoxenne TIPHHATO Ha WeCTH A3bIKaX: PYCCKOM, aHIJIMMiCcKoM, apaOckom, UCHAHCKOM, KHTaWCKOM U 
(bpaHity3cKom. Kaxyomy JjoropapuBarollemyca rocyHapcTBy NpeAlaraeTca BbIOpaTb SLA lene BHYTpeCHHero HCHOJIb3OBaHUA 
M WIA Apyrux UpeyCMOTpeHHbix KoupenimMeti lene T€KCT Ha OJHOM H3 YKa3aHHbIX A3bIKOB HCHOCpeCACTBCHHO HJIN B 
Tlepesorle Ha CBO A3bIK 1 COOTBETCTBEHHO YBeOMUTb Opranu3aluro. 
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PeqakuMonnad NpakTuka 


J|na ObicTporo onpeyemenua cTaryca KaK_OrO MONOKeHUA MPMHAT CeAyIOMM WopaqoK: Cmanodapmel WeuatarotTca 
CBeTIIBIM TIPAMbIM wpudptTom; PexomexOyemaa npakmuka — CBCTIIbIM KypCHBOM c jO0aBJIeHHeM BIIepeqH ciOBa 
"PekomeHalua'; npumeyaHud — CBETIIBIM KypCHBOM c JOOaBsIeHHeM BepenH copa "J7pumeyanue". 


CuleqyeT MMeTb B BUY, YTO IPH POpMyTHpOBaHHU TeXHWYECKHX TpeOOBaHH Ha PYCCKOM A3bIKe IIPMMeHAeTCA CIeyrOIee 
lipaBuio: B TekcTe CraHyapToB rslarosl cCTaBHTCA B HACTOALICM BPeCMeHH, H3bABHTCJIbHOM HaKJIOHeHHH, a B PeKoMeHyyemoii 
IIpakTHKe HCIOIb3y!OTCA BCIIOMOTaTeJIbHble Taroubl "cueqyet" WIM "OIDKeH" B COOTBETCTBYIOINeM JIMe C HHPUHNTHBOM 
OCHOBHOrO riaroua. 


Ucnomb3yemble B HacTOAIeM JOKYMeHTe CXHHHUbI H3MepeHHA COOTBeETCTBYIOT MexyzyHaposHon cucteme equHuy (CH), 
kak yka3aHo B [TpunioxeHun 5 K KoHBeHIHH 0 MexKAyHapoyHO rpaxyqaHcKol aBuanuu. B Tex ciy4aax, Kora IIpusoxenne 5 
JOMYCKaeT MCMONb30BaHHe aIbTePHATHBHBIX eMHUL, He BXOJALWMX B cHcTemy CV, 9TH eAMHMIbI yKa3bIBaIOTCA B CKOOKaX 
TOCIe OCHOBHBIX e{MHHY. B Tex cityyadx, KOra NpHBOAATCA eMHUIUbI JByX CHCTeM, HeJIb34 CUTaTb, YTO Mapbl 3Ha4eHHI 
PaBHO3HaUHBI M1 B3AaH4MO3aMeHAeMBI. OHAKO MOXKHO HCXOJMTb 3 TOTO, YTO Mp HCKIOUMTEJIBHOM HCHOb30BaHHH CXMHUI TOM 
WIM pyro cHcTeMbI OOecieuuBaeTCA 9KBUBAJICHTHBIM YPOBCHb Oe30MacHOCTH MOJIeTOB. 


Jiro6aa ccbuIKa Ha kakoi-1M00 O603HaueHHBIi HOMeCpOM pa3eJI aHHOTO TOKYMCHTa OTHOCHTCA KO BCeM Cro Toy pa3yesaM. 


Koopannanna c JeaTesbHocrb1o HCO 


B mosoxKeHHAX, KacalolHxca Upouesdyp cepTupuKalMu, UCMONb3YIOTCA COOTBETCTBYIOMIMe TeXHHYecKHe TpeOoBaHHA, 
pa3paOoTanHpie MexyyHapoyqHol opraHv3auueli mo craHfapru3auuu (MCO). B OonpurmHcTBe ciyyaeB 9TH TeXHH4YecKHe 
TpeOoBaHHA BKIIOYaIOTCA IyTeM IIpAMOM CCbLIKH. OHaKO B page clydaeB OBO IpH3HaHO HEOOXOZHMBIM MOJMPUUMpOBAaTb 
93TH TeEXHHYeCKHe TpeOoBaHHA, C TEM YTOOLI OHM COOTBeETCTBOBaIM TpedoBaHHiM MKAO, u Torga 9TOT MOAM@uUMpOBaHHBIt 
MaTepHasl MOHOCTBIO BKJIOUAICA B HaCTOALIMH TOKyMenT. Ilomoutb, oxa3anHai CO B pa3paboTKe NOApoOOHBIx TeEXHH4YeCKUX 
TpeOoBaHHi, 3acly2KUBaeT IPH3HaHHa. 


Tadsmuya A. Tonpasku k Ipnsoxennto 16 





Alamo npunamua, 
BCMYNJICHUA 6 CUILY, 





Tlonpaexa Hcmounuk(u) Bonpoc(o1) Hayala npuMeHeHUA 
l-e n3qaHHe CnieasibHoe CoBellaHHe 110 2 anpena 1971 roga 
aBHal[MOHHOMy IlyMy B 2 aprycta 1971 roa 
OKPeCTHOCTAX adpOPOMOB 6 anBapa 1972 roga 
(1969) 
1 1-e copemjanve Komutetanio Ceptudukalua m0 wymy Oyyyuleli upoxyKkyuuH u MogudpuKayuii 6 qexaOpsa 1972 roga 
aBMal[MOHHOMy UlyMy O3BYKOBbIX PeCaKTHBHBIX CaMOJIeTOB HM TpHBeyeHwe B cooTBeTcTBHe 6 ampensa 1973 roma 
TePMHHOJIO‘MH, IPHMeHAeMOH JIA ONMCaHHA Beca BO3ZYIMHOrO cyqHa 16 asrycta 1973 roga 
2 3-e copemjaHve Komuteta tio Ceptuiukalj“a 0 WyMy JIerKHX BHHTOBBIX CaMOJIeCTOB MH O3ByKOBbIX 3 ampesa 1974 roza 
aBMal[MOHHOMy UlyMy PeaKTHBHBIX CaMOJICTOB C MAKCHMA@JIBHBIM 3aperCTPpHpOBaHHBIM B3IeTHBIM 3 aBrycta 1974 roya 


Becom 5700 kr Hf MeHbINe HW yka3aHve OTHOCHTeIBHO UcriomHeHHA yHKyMi 27 despasa 1975 rona 
TocyapcTB B Cily4asx apeHbI, PpaxTOBaHHA BO3TYWIHBIX CyJOB H OOMeHa 


viMu 
3 4-e copemlanue Komutetanio CraHyaprsl, Kacaiouueca cepruukaluu 0 WyMy OyayuHx Wo3sByKoBbIx 21 vious 1976 roga 
(2-e w3]aHNe) aBval|MOHHOMy LlyMy PeCaKTHBHBIX CaMOJIeTOB HM BHHTOBBIX CaMOJIeTOB, MOMHMO caMosieToB 21 oxTadps 1976 rona 


KOPOTKOTO B3JIeTa HM OcayKM, H WHCTPyKTHBHbIe yKa3aHHA OTHOCHTeIbHO 6 oKTaOpa 1977 roa 
cepruukayuH 10 UlyMy OyfyUJMxX CBePX3BYKOBbIX TPaHCIOpPTHbIX 

CaMOJI€TOB, BHHTOBBIX CaMOJIETOB KOpOTKOrO B3leTa WM TocaqKH U 

YCTA@HOBJICHHBIX BCIIOMOTaTevIbHBIX CHIOBbIX ycTaHoBOK (BCY) u 

CBA3QHHBIX C HHMM CHCTeM BOSJYIIHBIX CyJOB IPH 9KCIIyaTalwu B 

Ha3CMHBIX YCJIOBHAX 
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TTonpaexa 


Hcmounuk(u) 


Bonpoc(ot) 


Alamo npunamua, 
BCMYNJCHUA 6 CUILY, 
Hayala npuMeHeHUA 





4 
(3-en3qaHne) 


5 
(Ipustoxenve 16, 
Tom I, 

1-e u3q7aHve) 


6 
(IIpunoxenne 16, 
Tom II, 

1-e u3q7aHve) 


2 
(2-e u3qaHue) 


6 


(3-e u3qaHve) 


5-e copemjanue Komuteta 110 
aBMal[MOHHOMy UlyMy 


6-e copemjaHve Komuteta 10 
aBMal[MOHHOMy UlyMy 


2-e copemlaHve Komuteta 110 
9MUCCHH aBMallMOHHbIX 
Tpuratesen 


1-e copemjanve Komuteta 0 
3allJTe OKpyxKarollel cpel{bl 
OT BO3eHCTBHA aBHallHi 


2-e copemjaHve Komuteta 10 
oxpaHe OKpy2Karollei Cpe{bI 
OT BO3eHCTBHA aBHallHH 


3-e copemjaHve Komuteta 110 
oxpaHe OKpyKalolleli cpe{bI 
OT BO3elHCTBHA aBHallHH 


4-e copemlanue Komureta 110 
oxpaHe OKpy2Karollei Cpe{bI 
OT BO3eHCTBHA aBHallHH 


6-e copemjaHve Komuteta 10 
oxpaHe OKpy7Kalolleli cpebI 
OT BO3eHCTBHA aBHallHH 


7-e copellaHue Komuteta 110 
oxpaHe OKpyKaloleli cpey{bI 
OT BO3JeHCTBHA aBnallMn 


Bgegenue B CranyapTal, kacalollueca cepTuukaluu 110 WyMy O3ByYKOBBIX 
peaKTHBHBIX CaMOJIeTOB, HOBOrO apaMerpa — Mca BuraTeseit, 
YCOBepIICHCTBOBaHHe COCTaBHBIX 4acTeli MeTOZOB cepruduKalwu [ya 
oOecneyeHHaA TOTO, 4TOOBI OMHAKOBad TeXHOJOrHA TpHMeHAIach K 
K@KIOMy THITy BO3IYIIHBIX CyJOB, HM peaKWHOHHbIe W3McHeHHA IA 
YHPOWeHHAt H310%KCHHA H ycTpaHeHHsa IpoTuBOpedHii 


1. [punoxenne, nomyanputee HasBaHHe “Oxpana oxpyoicaioweti cpedvi" 
BbIIyCkaeMoe B JByX TOMax: ToM I "Aeuayuonnolli uym" (BKOUaIOWIMH 
TONOKeHUA TpetTbero u3qaHuA [punoxenus 16 c BHECCHHBIMH B Hero B 
COOTBeETCTBHH Cc TonpaBkoii 5 w3mMeHeHuamMH) u ToMIL "Quuccua 
ABUAYUOHHDIX O6ueameneu". 


2. Brmouenve B tom! Crangapros ceprudukaluu 10 WlyMy BepTOJIeTOB 
VM HOBBIX MOjesIe 9OKCIUIyaTMpyeMBIX B HacTosuee Bpema CTC, 
oOHOBJIeHHe peKOMeH alu Ho cepruduKaluu 0 wWymMy OopToBEix BCY 
WM CBA3aHHBIX C HMMM OOpTOBbIX CHCTeM, a TakoKe pejlaKI[MOHHBIC 
TlonpaBkKH, BKHOYaIOWNMe W3MeHeHHe eMHMI, M3MepeHHa IA 
YH PUuKalHH ooxKeHH HacTostuero [Ipunoxenna u Upunoxenua 5 


IIpequcnopue x tTomyll, cogepsxanjemy CrtanyapTsl, cBa3aHHbIe Cc 
KOHTpOsIeM 3a BBIOPOCOM TOIMIMBa, HOPMHpOBaHHeM 9MVCCHH jIbIMa UH 
Ta3000pa3HbIX BeLeCTB OT HeaBHO W3TOTOBJICHHBIX TypOopeaKTHBHBIX H 
TYPOOBeCHTHJLATOPHBIX JBHTaTesel, IpeqHa3HayeHHbIX B KaYeCTBe CHJIOBBIX 
YCTaHOBOK Ha JO3BYKOBBIX MH CBEPX3BYKOBBbIX BOSAYIIHBIX Cy1axX 


Vi3meHeHua B TeXHM4eCKHX TpeOOBaHHAX K TOINJIMBYy, HCHOIb3yeMOMy IIpH 
MCHIbITaHHAX, TOOaBseHue 4 


a) Y.KecToueHHe Hpezenos smuccuu NO,; 


b) coBepuieHcTBoBaHHe Tpoleyypbl cepruukalwH mo SMHcCcCHH jIbIMa 
YW ra3000pa3HBIx BeLeCTB 


Vismenenue TIPHBCJICHHBIX B noOaBieHusx 3 u 5 KpHTepies, KacaroulHxcA 
TapHMpOBOUHBIX UH HCTIbITATCJIBHBIX Ta30B 


YxecToueHve TpeOoBaHHii B OTHOIMIeHHM MpesewbHBIX ypoBHei 9MuCcHu 
NOx 


YoKecToueHHe CTaH]apTOB Ha SMHCCHIO NOx 


a) YtouHenne TIOMOXKeHHH, KacaroumMxca MOMpaBoK It yreTa OTKIOHeHHH 
OT CTaHJapTHbIx ycIOBHit M CTaHapTHoro ABuTaTesia, UW MCHOIB3yeMoli 
TeCPMHHOJIOIHH B OTHOMCHHH BIIaKHOCTH, 


b) BHeceHHe V3MeHeHHii, OOecleyMBarolMx c cormacua cepTH@uun- 
Pytollero OpraHa BO3MO?%KHOCTS HCIOb3OBAHHA IPH MCIMbITAHHAX TeX 
BHJOB TOILIMBa, KOTOpble He BXOAT B YMCJIO YCTAaHOBJICHHBIX; 


) CTaHapTu3ayuad TEPMHHOJIOHMH, Kacarollelica POXKMMOB TATH, 


d) TIOACHCHHE COOTBCTCTBYIOMINX 3HayeHHi pacxojia TOIVIMBa, MO Ie7KalnHx 
MCTIOJIb3OBAHHEO Ha KAK]IOM PeoKMMe WAKA LTO; 


e) YM3MecHeHHe TpeOoBannii, KacarloluqMxca MaTepnasioB, KOTOpbile MOTYyT 
ACIIOJIb3OBaTbCA B TIpodooTOopHuKax 


(xiii) 


6 mapta 1978 rona 
6 uroma 1978 roma 
10 aprycta 1978 roya 


11 mas 1981 roga 
11 centa6pa 1981 roma 
26 Hoa6pa 1981 roa 


30 mona 1981 rona 
30 oxta6pa 1981 roga 
18 espana 1982 roga 


4 mapta 1988 roya 
31 mona 1988 roga 
17 Hoa6pa 1988 roa 


24 mapta 1993 roya 
26 uroma 1993 rona 
11 Hos6pa 1993 roga 


20 mapta 1997 roya 
20 mapta 1997 roa 


26 cbespana 1999 rona 
19 mona 1999 rona 
4 Hoa0pa 1999 roza 


23 despasta 2005 roga 
11 mona 2005 roga 
24 Hoa6pa 2005 roga 


7 mapta 2008 roga 
20 uroma 2008 roa 
20 HosOpa 2008 roza 


1/1/18 


Hpunoscenue 16. Oxpana oxpyorarowei cpedoi 


Tom IT 








TTonpaexa 


Hcmounuk(u) 


Bonpoc(o1) 


Alamo npunamua, 
BCMYNJICHUA 6 CUILY, 
ayaa npuMeHeHUA 





wi 


9 
(4-e u3qaHue) 


8-e copemjaHue Komutera 110 
oxpaHe OKpyKalolleli cpebI 
OT BO3eHCTBHA aBHallHH 
(CAEP/8) 


9-e copemjaHve Komuteta 10 
oxpaHe OKpyKalolleli cpebI 
OT BO3eHCTBHA aBvallHH 
(CAEP/9) 


10-e copemjanue Komuteta 110 
oxpaHe OKpy7Karolleli cpezbI 
OT BOSeHCTBUA aBHallMn 
(CAEP/10) 


a) 
b) 


d) 


b) 


c) 


a) 


b) 


c) 
d) 


Tloppmiienne »kecTKOCTH CraHyapTos Ha SMUCCHIO NO, 


oOHoOBJIeHHe CCBUIOK Ha TOM II "Memoduxu cepmuqbuxayuu aguayuonneix 
Oeueameneti no amuccuu" TexHuyeckozo pyKoeodcmea no oKpyocarowel 
cpede (Doc 9501); 


oOOHOBJIeHHe TeKCTa JJI1 3aMeHbI (ppa3bI "BHeECeHHe H3MeHeHHH B TIpo- 
uelypy, w3ioxKeHHyIO" dpa30i "cHomb30BaHHe JNOOBIX IpoLexyp, 
SKBMB@JICHTHBIX VW3JI07KCHHBIM" B IeuIAX YIyaWIeHHA TOcieqOBaTedIb- 
HOCTH HM CorlacoBaHHocTH TekcTos Toma II Upusoxenua 16 u toma II 
" 


"Memoouku cepmuqdukayuu aeuayuonnoix Oeu2amenei no 3muccuu' 
Texnuueckozo pykogodcmea no oKpyoicaroweu cpede (Doc 9501); 


lipuBeyenue dopMata WaT Hayasia IPHMCHeHHA, yKa3aHHBIx B I. 2.3.2, 
B COOTBeETCTIBHe C COrlacOBaHHBIM (opMaTOM, HCTIIOsIb3yeMbIM B 
I[punoxenun 6 vB Tome I punoxenns 16; 


yityanienne yqo0ounTaemocTH 3a cueT WepecTaHOBKH HeCKOTOPBbIX 
ITYHKTOB B COOTBCTCTBYFOlUIMe MecTa; 


He3HadHTeJIBHble pedaKIMOHHbIe H3MCHCHHA 


Tlonpasku kK jonomHeHu1o A yoOaBreHua3 B Welax OOHOBJICHHA 
WHdopmMauwu oO uana30He TeMilepaTyp ney aHaM3aTopa 
yrmeBogopoyos (HC); 


TOMpaBKH, NOSBOJIAIOMIHE UCIHOJIb30BaTb COBDeCMCHHbIC CHCTCMBI 
YW3MepeHvA BIaKHOCTH UV OOHOBIIAIOMHE MHQopMallHto oO MmecTe 
pa3sMenyeHHua H3MepHTesIbHOH almapaTypbl BJlaxKHOCTH B xOje 
MCIIbITaHHi LA lesen ceprudukannu Ha 9MUCCHHO, 


He3HauHTeJIbHBIC peakIMOHHEIe Y3MeHeHHA, kacalomeca 
TePMHHOJOrHH, HYyMepallMH yHKTOB B TeKCTe JOKyMeHTa Hu 
Tulorpackux W3MeHeHH 


JjoOasnenne B rmasy | uactu I Toma II Mpusoxenna 16 onpegenenna 
TepMuHa "ceprudukat Tuna"; 


yrouHeHHe TpeOoBaHHli B OTHOLMeCHHM TeMIlepaTypbl B JIMHHH OTOopa 
mpo0; 


HM3MCHCHHA B OTHOLICHHM TAaPHPOBOYHOTO [a3a JIA aHaIM3aTopa NOx; 


VW3MCHeCHHA B OTHOMICHHM cOJepxKaHHa HadTayIMHOB B TeXHHYeCCKHX 
TpeOoBaHHAX K TOIUIMBY, HCIOIL3yeMOMy IIpH IIpoBeeHHU MCIIbITaHMit 
Ha 9MHCCHIO; 


e) CTaHJapT Ha SMMCCHIO HesleTyYHX TBepABIX YacTuL (HIT) 


TypOOBeHTHIIATOPHBIX U TypOopeaKTHBHBIX ABUraTesel C pacueTHOH 
Taroli Oomee 26,7 KH, u3roTOBIeHHBIX Hocue | sHBapa 2020 roza; 


f) oOecnleyeHHe CooTBeTCTBHA ToOxKeHHH Toma II Tpusoxenna 16 


g) 


HoBomy CraHyapTy Ha »Muccuio HITU yBuraTeneli; 


YicipaBlleHHe He3HayUTeIbHBIX OWIMOOK Id OOecneueHHA 
eaqMHoobpa3na 


4 mapta 2011 roga 
18 urona 2011 roga 
17 Hoa6pa 2011 roga 


3 mapta 2014 rona 
14 mona 2014 roga 
1 anpaps 2015 roga 


3 mapta 2017 roa 
21 wrona 2017 roga 
1 aHBaps 2018 roa 
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(xiv) 


MEX IT YHAPOJHbBIE CTAHJAPTBI 
MW PEKOMEHAYEMAA TTPAKTHKA 


YACTbI. ONMPEXEJIEHUA 1 YCJIOBHbIE OBO3SHAYUEHHA 


TJIABA 1. ONPEXEJIEHUA 


B Tex ciaydaax, KOra B TaHHOM Mpunoxennu ynloTpeOmaroTca TIPHBCCHHbIe HWKe TCEPMUHHBI, OHH UMCFOT Cie TyrOuWHe 
3HadeCHHA: 


Baz0eaa cmenendb nosvluenua daesenua, OTHOUeHHe cpeaHeit BCJIMUMHbI WOJIHOTO aBJICHHA B BbIXOJHOM TJIOCKOCTU 
moculeqHew CTyYHeHH KOMIIpeccopa K cpeaqHeit BeJIMUHHE NOJIHOTO JaBJICHHA BO BXOJHOW TJIOCKOCTU nlepBoli CcTyHeHu 
KOMIpeccopa Ha pexKUME, KOra TBUTaTesib pa3BHUBaeT HOMUHAJIBHY!FO B3JICTHY!O TAY B CTpaTeCruudecKHX YCIOBHAX MCA 
Ha yYpOBHe MOpa. 


ITpumeuanue. Memoooi u3zmepenua 6a3060u cmenenu nosollueHua Oaelenua nDUueoOaMca 6 OobaeneHuu I. 


Boixnonuoe conno. IIpu oT6ope TIpoo SMNCCHH BHIXJIOMNHbIX Ta30B Tra30TypOHHHBIX JBuraTesen, KOrya peaKTHBHbIle CTpyu 
He CMCIINBaroTCca (Kak 3TO HpOuCxoyAnT, HalipHMep, B HeKOTOPBIX TypOOBCHTHIATOPHBIX Wpuratesax), 3a COTNJIO 
TIPHHUMAaeCTCA COILIO, Tepe3 KOTOPOe IIpOxOANT MOTOK fa3a TOUIbKO OT ra30reHepaTopa (OCHOBHOM KOHTYp). OHako B Tex 
crydaAx, KOra WpOUCXOAMT CMenHIeHve peakTHBHoi CTpyH, 3a COMMJIO IpWHuMaetca oomee BBIXJIONHOe COMJO. 


Alama UZZOMOGBIICHUA, Jlata BbIITyCKa TOKYMCHTa, YHOCTOBeCpAIOMero, YTO KOHKpeTHOe BO3TYIIHOe CYTHO WIM ABUTaTesib 
COOTBCTCTBYFOT TpeOoBaHHaM, TIPCAbABIIACMBbIM K JAaHHOMY THUY, WIM Wate BbINnyCKa aHasIOTM4YHOrO JOKYMeCHTAa. 


Toim. Cogep»kamneca B BbIXJIONHAbIX Fa3ax YICpOAMCThle BEMCCTBa, KOTOPbIe IIpeMATCTBY!OT MpOxO2#KTCHUFO CBeTa. 


Henemyuue meepooie uacmuypi (nxn TY). Victryckaemble dacTubl, IPHCyTCTBY!IOWHe B BbIXOJHOM MWIOCKOCTH BbIXJIOMHOTO 
coma ra3oTypOMHHOrO ABUTaTesA, KOTOpbie Ip HarpeBaHHHu oO TemMepatyppl 350 °C He ucnapsroTca. 


Heczopeewmue yeneeodopoode. OOulee KoNMYeCTBO cOepxKallMuxca B Wpobe ra3a yIrIeBOOPOAHBIX COeqHHeHMM BCex 
KJIACCOB HM MOJICKYJIAPHBIX BECOB, BbIYHCJICHHOe TIP yCIOBHOM MpeOU0*KeHHH, YTO OHM HaxOZATCA B Upobe B BHTe 
MeTaHa. 


Oxuc.iel azoma. CymMapHoe KOJINUCCTBO OKHCH a30Ta UH ABYOKUCH a30Ta, COTep2Kalleeca B poe ra3a, KOTOpOe BBIMHCIICHO 
Ha OCHOBe HpeAMTOIO#KCHHA, ATO OKMCh A30TA HAXOTUTCA B BUC ABYOKUHCH a30Ta. 


Tpouszeooneiii gapuanm. AsuayMonHEtit Ya30TypOMHHbI BuTaTeyb Toro 2%Ke THMa, 4YTO UH MepBOHayaJIbHbIli 
CepTHPUUMpOBaHHBIM ABUTaTeIb, B KOTOPOM COXpaHeHbI OCHOBHbIe€ KOHCTPYKTHBHbIe OCOOeHHOCTH BHYTpeHHero 
KOHTypa H KaMepbl cropaHHaA WepBOHadaIbHOH MOyeIM HM y KOTOporo, NO MHeHMIO cepTHdpuLupyrousero oprana, He 
YW3MCHEHBI H pyre lapamer;pel. 


ITpumeuanue. OOpawaemca euumanue na paziuuue mescoy onpedenenuem "moduqd@uyuposanHolu eapuanm camonema" 6 
mome I IIpunoscenua 16 u onpedenenuem "npou3z6ooHellt gapuanm" 6 HacmoALYeM Mome. 


TIPHJIOXKEHUHE 16. TOM II I-1-1 1/1/18 


Hpunoscenue 16. Oxpana oxpyorarowei cpedoi Tom IT 





Pacuemnaa maza. B WeuAxX HOPMUpOBaHHA IMUCCHH STO — MaKCHMaJIbHadA B3JIeTHaA TATA, YIBepxKTeCHHaA cepTudunu- 
PYFOWIMM OpraHoM JIA UCIOJIb30BaHYA B HOPMAJIBHBIX SKCIVIYaTAaWMOHHBIX YCJIOBHAX, T. ©. IIpu MCA Ha YpOBHe MOps B 
CTaTH4eCKHX YCIOBUAX U 0e3 HCMOIb30BaHHA BIIpbICKa BOJBI. Tara BbIpa7KaeTCA B KMJIOHBFOTOHAX. 


Pynenue — 3emHot Manel 2a3. DKCIIIyaTalMOHHBIM 3Tall, BKKOUAIOIHM BEIMOIHeHue pyleHua HU padoTy Ha pexkuMe 
MaJIOrO Ta3a OT HavaJIbHOrO MOMEHTA 3allyCKa OCHOBHOTO(BIX) WBHTaTema(ei) MH 0 Hayama pa30era Dla B3IeTa HW OT 
MOMEeHTAa BbIpyiuBaHHa c BIT qo nomHOM OcTaHOBKU OCHOBHOrO(bIX) ABUraTessa(el). 

Cepmuguxam muna. Joxymeum, eoidanneil Jlozogapuearowumca 2ocyOapcméam OA OnpedeneHuA KOHCMpyKyUuU muna 
BO30VULHOZO CYOHa U NOOMBEPICOeHUA MOZO, UMO IMA KOHCMpyKYUA OMBeYaeM COOMBEMCMEByIOWUM HOPMaM jemHOU 


2o0Hocmu OaHHOzo 2ocyOapcmea. 


TIpumeuanue. Jaa muna deuzamena usu 6o3z0ywHO20 BuUHMAa HeKOMOpble 2zocyOapcmé6a Mozym 6bIOABaMb OOKyMeHM, 
aKeu6aeHMHoIU CepmuquKamy muna. 


@Mopcupoeanue mazu (popcasnec). Pexum padoTsl WBuraTeliA, IPH KOTOPOM MHTaHWe CHCTeMbI cropaHHa oOecrieuMBaeTca 
(TIOMHOCTHIO WIM YACTHUHO) 3a CUeT MOMAdM BO3TLYXa, COJepxKalllero HecropeBlllee TOMIHBO. 


Yucao dvimnocmu. be3spa3mMepHasd BeIM4MHa, XapakTepH3ylollad YPOBeHb AbIMIIeHHA (cM. U. 3 WoOaBeHHA 2). 


Iman 631ema. Iratl MoNeTa, OMpeeAeMbIM MepHOAOM BpeMeHH, B TeYeHHe KOTOPOrO ABuraTesb padoTaeT Ha pexkuMe 
pacueTHOH TArH. 


Iman 3axoda na nocadky. Ital NoleTa, OMpeeAeMbIM MepHOOM BpeMeHH, B TeYeHHe KOTOPOTO ABuraTeNb padoTaeT B 
9KCIILyaTalHOHHOM pexKuMe 3ax0Jja Ha TocayIky. 


Iman nadopa evicomol. Drat Moneta, ompeyeuAeMbIM MepHOOM BpeMeHH, B TedYeHHe KOTOPOrO ABuraTeb padotaeT B 
9KCIIILyaTalHOHHOM pexkuMe Hadopa BBICOTHI. 
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TJIABA 2. YCJIOBHbIE OBOSHAUEHHA 


B Tex cyrydaaAx, KOra B HaCTOALICM Tpuoxenun ylloTpeOsA10TCA TIPHBCCHHbIe HYWKE YCJIOBHbIC o0o3HayeHHaA, OHH 
UMMCPHOT Cie youve 3HadeHHA: 


HITU Heneryaue TBepyble YacTUlBl (CM. OMpeyemeHHe) 


Co Oxucb yruiepona 


D, Macca s11000ro ra3000pa3Horo 3arpA3HAFOMWIeCro BeCMIeCCTBa, BbIACIIACMOTO B aTmMocdepy B TedeHHe CTaHapTHOro 
UWHKJIa JMUCCHH Tipu NocayKe UW B3IIeTe 


F,, Tara B YyCJIOBHAX Me%KZyHapoyqHoM cTaHyapTHow aTmMocdeppr (MCA) Ha ypoBHe Mopa Id aHHoro 
SKCILyaTalMOHHOTO pexkuMa 


Foo Pacuetuaa Tara (cM. ollpeyemeHue) 

F*,,  PacueTHas Tara Ipu McHoub30BaHHH (bopcaxKa 
HC Hecropesuime yrieBpoqoporsi (cM. ollpeyeseHue) 
NO Oxucb a30Ta 

NO, = J[Byokncb a30Ta 

NOx  Okucuni a30Ta (cM. onpeyeseHue) 

SN Yuciio ABIMHOCTH (cM. olpeyeeHue) 


Too ba30Baa CTeleHb NOBbILNCHHA AWaBJICHUA (cM. ompeyeseHue) 


TIPHJIOXKEHUHE 16. TOM II ]-2-1 1/1/18 


YACTbIL BbIBPOC TOILIMBA 


TJIABA 1. ATMMHUCTPATHBHBIE BOITPOCBI 


1.1 TlonoxeHua HacTosueH 4acTH MpHMeHHMbI KO BCeM BO3YIIHbIM CcyfaM C Tra30TypOMHHBIMH JBHuTaTesAMH, 
3aHATBIMH B MeX*KyHapoAHOM adxpoHaBHrallHu, KOTOPble M3rOTOBJeHbI Wocue 18 dpespana 1982 roga. 


1.2 Ceptuduxarma, CBxA3AaHHAaA C UpeOTBpalleHiveM HaMepeHHOro BbIOpoca TOHJINBA, IpOW3BONUTCA MOJIHOMOUHbIM 
cepTudulMpyrouluM OpraHOM Ha OCHOBe JOCTATOUHBIX WOKA3aTeCJIbCTB TOTO, U4YTO WaHHOe BO3STyWIHOe CYTHO WIM 
aBHallMOHHbIi ABUTaTe@JIb OTBC4UaAeCT TpeOoBaHHAM TuaBbl 2. 


TIpumeuanue. Jloxymenm, yOocmo6eparowuu cepmuqduxayuro no eoiopocy monauea, no dopme mMoocem npedcmaéiamb 
cobou omdelbHoe yOocmoébepeHue Oo cepmuqduxayuu no eviOpocy monju6ba uu COOMBemcmMBylolee YKaZAHUe 6 OpyzoM 
OoKyMeHMe, ymMB6ePHACOEHHOM NOHOMOYHIM CepmuguyupyioujuM Op2auom. 


1.3 JloropaprBatomjueca rocyfapcTBa pH3HaloT elCTBUTeIbHOM cepTH@uKalMio moO BbIOpocy TornsmBa, 
MIPOW3BeAeHHY!IO MOJHOMOYHBIM CepTHpUUMpy!oWuM OpraHoM Apyroro JloroBapuBarolleroca rocysapcTBa, pH ycuOBHH, 
4TO TpeOOBaHHA, B COOTBETCTBHM C KOTOPbIMH MpOv3BOAMIAaCh CepTHPUKAaHA, ABJIAIOTCA HE MeHee CTPOruMH, 4eM Te, 
KOTOpble cozepxKatca B ToMe II HacTosuero ITpunoxenua. 


TIPHJIOXKEHUHE 16. TOM II II-1-1 1/1/18 


TPJIABA 2. TIIPEJOTBPANWJEHHE HAMEPEHHOTO 
BbIBPOCA TOILIMBA 


Bo3yymrHere Cyfla KOHCTpyHpytoTca HW U3POTOBJIAIOTCA TAKUM oOpa30m, YTOOBI Tipe OTBpaTuTb Tipe qHaMepeHHblit BbIOpoc 
B aTmMociepy 7KUAKOO TOWMMBa U3 COMIOBOIO KOJWIeCKTOpa B Wpowecce OCTAaHOBKH ABHTaTesIA MO 3aBepMIeCHHH HOPMaJIBHOTO 
TlONeTa WIA onepaunit Ha 3e€MIIe. 


TIPHJIOXKEHUHE 16. TOM II II-2-1 1/1/18 


YACTbIT. CEPTH®HKAUHA TO IMUCCHH 


TJIABA 1. ATMMHUCTPATHBHBIE BOITPOCBI 


1.1 Wonoxenna mm. 1.2-1.5 mpHmMeHuMbl KO BCeM JBHTaTesdM WH UX TPOW3BOAHbIM BapHaHTaM, BKJIIOUCHHBIM B 
KaccHuKalluu, KOTOPbIe OlpeyeueHbI B ruiaBpax 2, 3 u 4 AA WeNel cepTuduKaljuu 9MuCCHU, Kora 3TH ABUTaTeIU 
yCTaHOBJICHbI Ha BOSAYIMHBIX CyJax, 3aHATLIX B MeX*KTYHAapOAHOH asponaBuralnn. 


1.2 Ceptudukarua M10 SMUCCHH MpOW3BOAHTCA MOJIHOMOUHBIM cepTH@ulupyrolluM OpraHOM Ha OCHOBe JOCTAaTOUHBIX 
HOKa3aTeCJIbCTB TOTO, 4TO WaHHbli ABUTaTesIb OTBCUACT TpeOoBaHuaM, KOTOpBIe 10 KpaitHeii Mepe paBHOLeCHHBI IO *KeCTKOCTH 
nmlowoxKeHHAM Toma II HacCTOALMIeCro Tpunoxenna. IIpu TIPHMeCHeHHH WpaBusla, COWepKallerocaA B HoOaBieHun 6, 
AICMOHCTpUpyeTca COOTBCTCTBHE YDOBHAM IMUCCHH, YKa3aHHBbIM B IlaBax 213. 


TIpumeuanue. Jloxymenm, yoocmoéepsiowuu cepmuqduxayuro no amuccuu, no dopme moocem npedcmaeaamb coboti 
omodelbuoe yOocmo6epenue Oo cepmuqdukayuu no amuccuu usu coomeemcmeyiolee yKa3aHUe 6 Opyeom OoKyMeHme, 


yMeePHACOEHHOM NOAHOMOUHbIM CepmuquyupyloujuMm Op2aHom. 


1.3. JlokyMenT, yocToBeps1oWiMi cepTupukaluio KaxKoro OTAebHOTO ABHTAaTeIA MO IMHCCHM, BKIOUAeT 10 
KpaliHeli Mepe Cle yIOUyIo MHPOpMallHi0, OTHOCALYIOCA K JaHHOMY THIy ABuraTesa: 


a) Ha3BaHve NOJHOMOUHOLO cepTudulupyrollero oprana; 
b) 3aBogcKoe oO03HaueHHe THIa HM MOJeIM BHMraTessA; 


c) yka3aHie JIEOOBIX AONOJIHMTCJIBHbBIX Moyudukalni, BBC]CHHBIX C IUeJIbIO TIpHBeeCHHA B COOTBETCTBHe C 
TIPHMCHACMBIMU TpeOoBaHHAMU K cepTudukalun TlO SMHUCCHN, 


d) jaHHble 0 pacueTHol Tare; 

e) Oa30By!0 CTeleHb MOBbINICHHA TaBIeHHA; 

f) yka3aHHe 0 coOmoyeHuH TpeOoBaHHlt K YUCIY AbIMHOCTH; 

g) yka3aHHe 0 coOmoyeHHuN TpeOoBaHHit K 3arpa3HeHHMIO ra3000pa3HbIMH BeLLeCTBaMH. 

1.4 JloropapuBatomjueca rocyfapcTBa Mpv3HaIOT JelCTBHTebHOM cepTuduKalHiIo 10 IMHCCHH, Mpou3BeqeHHy10 
HOJIHOMOUHBIM CepTHUUMpyrOlWlMM opraHoM ~pyroro /loropapuBarolleroca rocyfapceTBa, Ip yCIOBMU, YTO TpeOoBaHHA, B 
COOTBETCTBHH C KOTOPbIMH NPOM3BOAMAach CepTHPUKAalHA, ABJIAIOTCA He MCHee CTPOrMMH, YeM MONOKeHUA, CONep2xKalHeca 
B ToMe II Hactostyero IIpunoxenna. 

15 B otTHowenun gpurateneii JloroBapuBaroujueca TocyfapcTBa Upv3HaIOT JelCTBUTeIbHbIMH MCKIIOUCHHA V3 
TpeOoBaHHA O MIpeKpalljeHHH NPOUB3BOACTBAa ABUraTeel MO IMMCCHH, MIpeAOCTaBIeCHHbIe MOJHOMOYHBIM CepTHPUUMpy!IOUWuM 
opraHom ypyroro JjoropapuBatoljeroca rocyapcTsa, Ip yCOBUH, YTO 3TH HCKIIOUCHHA MIpeOCTaBJIAIOTCA B COOTBETCTBHH C 


TIpolleaypol U KpuTrepHaMH, ompeyeueHHbIMH B ToOMe II "Memoduxu cepmuquKayuu aeuayuonHHolx Osuzameneu no amuccuu" 
Texnuyeckozo pykogo0cmea no oKpyacaroiyeu cpede (Doc 9501). 


TIPHJIOXKEHUE 16. TOM II TiI-1-1 1/1/18 


TJIABA 2. TYPBOPEAKTHBHBIE HU TYPBOBEHTHJLATOPHBIE 
ABUTATEJIN, TPETHASHAYEHHBIE JIA OBECHEGVEHHA 
MOJIETOB TOJIBKO HA JOSBYKOBBIX CKOPOCTAX 


2.1 Odume non0xeHnA 


2.1.1  T[pumenumocts 


2.1.1.1 Cogepxxammmeca B HacTosei rape NOMOKeHHA MPHMeCHAIOTCA B OTHOIIeCHHH BCeX TypOopeaKTHBHBIX HU 
TYpOOBCHTHIIATOPHEIX JBUTaTelel, IpeqHasHayeHHBIX [Id OOecCMedeHHA MOUCTOB TObKO Ha JO3BYKOBbIX CKOPOCTAX, Kak 
3TO yka3aHO B pa3yemax 2.2 u 2.3, 3a MCKIHOUCHMeM Tex CuyyaeB, KOra NOJHOMOUHEIe CepTHpULMp youve OpraHbl WewaroT 
MCKIIIOUeCHHe B OTHOIMICHHH: 


a) KOHKPeTHBIX THIMOB JBHraTesel WIM MpOM3BOHbIX BapWaHTOB TaKHX JBHraTeel, Wd KOTOPbIX OBI BbITaH 
cCepTHukaT Tua IIa MepBoro OCHOBHOTO oOOpa3iia WIM Oba BbINOUHeHa Apyrad aHaylorMunad yCTaHOBIeHHad 
mipouezypa Wo | aHBapa 1965 rona; 


b) OrpaHH4eHHOrO KOJIMYCCTBAa JBuratemew B lipeqesax KOHKpeTHOrO HepvoOa BpeMeHH, WU3rOTOBJICHHBIX MWOCIIe WaT, 
OTrOBOPeCHHBIX B pa3yesax 2.24u 2.3, B OTHOMCHHN H3TOTOBJICHHA MepBoro cepuiiHoro oOpa3ia ABUTaTesiA. 


2.1.1.2 B tTakux cnyyasx ceprudHuMpylouluM OpraHoM BbIaeTCA JOKYMeCHT, NOATBepKalOWHH UCKIIOYeHHe, a Ha 
TaOmM4ky c O603HaYeHHeM BuraTesa HaHocuTca HaymMuch "OCBOBOXKJIEH JULA YCTAHOBKU HA HOBOM BC" um 
"OCBOBOX EH JLT 3AMEHBI", mpwyem mupefoctrapienve Takoro MCKIIOUeHHA QUKCHpyeTcCA B MOCTOAHHOM 
cbopmysiape ABuratesa. UndopmMayua 06 MCKMFOUeCHHAX COMpoBOxKyaeTcA yKa3aHWeM CepHiiHoro HOMepa JBHraTeiA, a 
JOCTYII K Heli oOechleunBaeTCA Yepe3 OPULHAISHBIN peectTp OOMero NOL30BaHHA. 


2.1.1.3 WonoxeHna HacTosle riaBbl IPHMeHAIOTCA TakxKe B OTHOWCHHM ABHraTesel, IpeqHasHayeHHBIX JIA WpakTu- 
YeCKHX Ieslei, KOTOpble B HHBIX cly4aax OOecHeuMBarIOTCA TypOopeaKTHBHBIMH MU TypOOBCHTWIATOPHBIMH J[BUTaTesaMu. 


IIpumeyanue. [pu paccmompenuu 6bonpoca 06 uckiiouenuax noAHOMOUHble cepmuqdbuyupyowue opeanbl OoNCHoI 
yuumbigamb npeonosdeaemoe uUucio O6u2zameneli, KOmopble OyOYM UZ2OMOGBIeHbI, U UX BUAHUe HA OKPYoICaIoWyIO Cpeoy. 
Kozda Oentaemca maxoe uckiioyeHue, nomMOoMOoUHoIu cepmuqduyupyowul opean OoNoceH paccmMompemb 6onpoc ob 
Oepanuyenuu no 6pemMeHU npouz60dcmé6a OBUzamMerell, NPCOHA3HAUEHHoIX OMA YCMAHOGKU HA HOBOM BO3O0VWHOM CYOHE. 
Afononnumenonoiti uAcmpyKmu6HbIU Mamepual no npedocmaejenuto ucKaioYeHUuu codepacumca 6 mome IT "Meroauku 
CepTH@ukalluu aBHalMOHHBIX JBuraTesei 10 3MuccHu" TexHH4ecKOro PyKOBOACTBAa HO OKpyxKaroulei cpeye (Doc 9501). 


2.1.2 PaccMatpwBaemas 9MuccHaA 
B wemax ceprudukalun ABuraTesel BOSLYWIHBIX CyOB OCYIeCTBIACTCA HOPMHpOBaHHe CIIeAYIOWX BUOB IMHCCHH: 
I{bIMa; 
ra3000pa3HbIx BeLIeCTB: 
HecropeBIMx yrueBozopor0B (HC); 


okucu yriepoga (CO); 
okuc10B a30Ta (NOx). 
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2.1.3 EnMHuiubl u3MepeHua 


2.1.3.1 [pu uw3smepenuu oMuccHu JbIMa pe3yIbTaTbI W3MepeHuA BbIpaxkaloTca M cooOmIaloTcA Yepe3s 4MCIO 
IbIMHOcTH (SN). 


2.1.3.2 Macca (D,) ra3o00pa3Hbix 3arps3HsIoMux BeljecTB HC, CO unu NOx, Bbiqemsempix B atMocdepy B TeyeHHe 
cTaHJapTHOro B3sIeTHO-ocafqouHoro uHKIa (LTO), onpeyeneHue KoTOporo Aaetca Bn. 2.1.4.2 u 2.1.4.3, usMepsetca u 
cooOmaeTca B rpaMMax. 


2.1.4 CraHgapTupie ycnoBua 


2.1.4.1 Ammocqepnoie ycnoeua 


3a cTaHapTHble aTMocdepHble yCIOBMA IPHMCHHTeIbHO K XapaKTepHCTHKaM ABHTaTesei mpHHuMarotca ycnoBua MCA 
Ha YypoBHe Mops, 3a WCKMKOUeHHeM TOTO, 4TO CTaHyapTHad aOcoOTHad BJI@KHOCTb UPMHHMaeTCA paBHol 
0,00634 kr BogbI/Kr cyxoro Bo3ylyxa. 


2.1.4.2 Ycmanoexka peocumoe maeu 


Ucinbiranua ABMTAaTeA MWpOU3BOAATCA Ha PpexKUMAaXx TATH, WOCTATOUHBIX JIA ONpeWesIeCHuA XapaKTepHbIx JIT WaHHOoro 
ABUMTaTes1A ypoBHeit SMNCCHN ra3000pa3HBbIx BCIIeCCTB HU TbIMa, C TCM YTOOBI MOXKHO OBUIO OlpeqesIHTb Maccy SMHCCHH U 
4HCJIO AbIMHOCTH IIpu padote ABMTAaTesIA Ha CICHYFOUWMX COTIaCOBaHHBIX C cepTH@ulupyrolluM OpraHOM KOHKPeCTHBIX 
3HadeHUAX pacueTHoi TAIN (B IIpoleHTax): 


IxKcnayamayuonnoiu pesacum yuxna LTO Benuuuna maeu 
Bs3netT 100 % Foo 
HaOop BBICOTEI 85 % Foo 
3axoy Ha Tocayky 30 % Foo 
PyeHue/pexuM 3eMHOro Masioro raza 7% Foo 


2.1.4.3. Duuccua npu cmandapmuom e3iemHo-nocadoynom yuxae LTO 


Jia pacueta uv coooOmeHua J{AHHbIX 00 9MuccCHu ra3000pa3HBbIx BewecTB IIpH CTaHwapTHOM WHKIIe LTO NCIIOJIB3SYFOTCA 
cretyrouve Wepvoybi padortsi Ha KMK]IOM SKCIJTYaTaWWOHHOM perxKUMe. 


Bpema pabomet 6 IKCNIVAMAYUOHHOM 


IxKcnayamayuonnoiu pescum LTO peorcume (6 MuHymax) 
B3u1eT 0,7 
HaOop BBICOTEI D:D: 
3axoy Ha Tocayky 4,0 
Pymenue/pexkuM 3eMHOrO MaJioro raza 26,0 
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2.1.4.4 Xapaxmepucmuku monsuea 


XapakTepHCTUKM UCHONb3yeMOrO TPH UCIIbITAHMAX TOIIMBA COOTBETCTBYIOT XapaKTepHCTHKaM, YykKa3aHHbIM B 
noOapieHnn 4. 


2.1.5 Ycnosusa ucnirannit 
2.1.5.1 Bo Bpema ucnbITaHHuit [BuraTesb yCTaHaBJIMBaeTCA Ha HCIIbITATeIBHOM CTeHJe. 
2.1.5.2 J[BuraTenb mpeycTaBiaeT coOoi THIMYHEIM OOpasel ceprupunupoBaHHon KoHdurypauHH (cm. qoOaBmenue 6); 
OTBOAAMIHe KaHasIbl It OTOOpa BO3AYXa HM BCHOMOTaTeJIbHble Harpy3KH, HE HMCIOWIHe OTHOWCHHA K OCHOBHOM padoTe 
WBUraTesA, HE MOJCIMPYIOoTCa. 
2.1.5.3 Korga ycnoBua MCIbITaHH OTIMYAIOTCA OT CTaHapTHBIX aTMOCepHBIX YCOBMM, yKa3aHHBIX B I. 2.1.4.1, 


pesyJIbTaTbl MCIibITaHH Ha ra3000pa3H yo IMUCCHIO ITIPHBOAATCA K CTAaHTapTHbIM aTMoc(epHbIM YCJIOBUAM B COOTBCTCTBHU 
c mpouwetypaMn, yKa3aHHbIMu B Wo0aBileHHuu 3. 


2.2 Jibim 


2.2.1 T[pumenumocts 


Tlonoxenua 0. 2.2.2 IpHMeHeHBI K JBUTaTesiAM, W3FOTOBJICHHBIM | sHBaps 1983 roga HIM N03xKe. 


2.2.2 HopmMaTvpHoe 4ciio bIMHOCTH 
Unco0 AbIMHOCTH Ha JIKOOOM 3 YeTbIPeX IKCIIyaTAaNMOHHBIX peyKHMOB TATH WMKIa LTO, u3MepeHHoe H BLIYHCJICHHOe B 
COOTBeETCTBHM C TpaBWiaMu, cojepxKaliMMvca B WoOaBeHHH 2, WIM 9IKBMBaJICHTHBIMM TIpolleAypaMu, yTBep»keCHHbIMU 
CepTHPUUMpyIOWHM OpraHoM, H IIpHBeeHHoe K XapaKTepHOMY YPOBHIO C MOMOUIbIO COep2KalMxcaA B WOOaBeHH 6 MpaBul, 


He IIpeBblllaeT 3HAYCHHM, OMpeyeIeHHBIX 0 clezyrolleli dopmysie: 


HopmatusuHoe uuco AbIMHocTH «= ~—s833,,6 (F, tae 
wu BesMuHHa 50, B 3aBHCHMOCTH OT TOFO, KaKOe H3 JTHX 3HAYeCHH MeHBILE. 


TIpumeuanue. Mucmpyxmuenoilt Mamepuaa no onpedeneHuio U UCNOAL3IOBAHUIO IKBUBAIEHMHbIX NDOYeOVP COOePICUMCA 


6 mome II "Metoquku cepTudukayun aBHallMOHHbIX JBuraTeeii mo 9MuccuM" TexHwuecKoro pyKOBOJCTBa IO 
oKpyxatouleli cpene (Doc 9501). 


2.3 ImuccusA raz00bpa3sHbIx BeLecTB 
2.3.1 I[pumenumocts 


Tlonoxkenua 11. 2.3.2 IpHMeHeHEI K ABHraTesIaM C pacueTHOH TaAroH Oosee 26,7 KH, KoToppie H3roToBseHE! | aHBapsA 1986 roga 
WIM T103%Ke, C YHETOM JONOMHHTeIBHBIX TpeOOBaHHH B OTHOLCHHH OKHCJIOB a30TAa. 
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2.3.2 HopmMaTvBuble ypoBHi 
YpoBHH IMHCCHH ra3z00Opa3HbIX BELCCTB, H3MePpeHHbIle H BLIMMCJICHHBIe B COOTBETCTBHH C IpaBMlaMu, COJepxKal[MMUcsA B 
WoOaBJIeHHH 3, WIM 9KBUBaJICHTHBIMH IIpollexypaMu, yTBepyKCHHbIMM CepTHHUMpyIOWIMM OpraHoM, MH MIpHBeeHHbIe K 
XapaKTepHbIM YPOBHAM C THOMOMI[bIO COJepxKalMXcd B WOOaBeHHH 6 MpaBHJl, He MpeBbIIMalOT HOPMaTHBHBIX ypoBHei, 
OMpeesICHHBIX 10 cylexyroule Popmyste: 
yrueponoponpt (HC): D, /Foo = 19,6; 
oKHcb yruepoya (CO): Dy /Foo = 118; 


OKHcJIBI a30Ta (NOx): 


a) IIa WBuraTelei THMa WIM MOJeIH, NepBbIi CepHHEI OOpa3ell KOTOPBIX H3roTOBIeH oO | saHBapa 1996 rona u 
KOHKP€THBIM 9K3CMIUIAP KOTOPBIX H3rOTOBIeH WO | aHBaps 2000 rona: 


Dy IFoo = 40 + 270; 


b) aa ABHraTeel Tua WIM MOJeJIN, MepBbIM CepuitHEIi OOpa3ell KOTOpBIX H3roTOBeH | sHBapsx 1996 roga uM MocHe 
9TOH WaTbl WIM KOHKpeTHBIM 9K3CMIVIAP KOTOPBIX H3FOTOBIEH | sHBaps 2000 roga uM MocIe STON WaHEl. 


Dy IFoo = 32 + 1,60; 


c) WIA WBuraTesel Tua WIM MOeuIM, NepBbIii cepHitHEIM OOpa3zel| KOTOPHIX u3roToBNeH | sHBapsx 2004 roya uM MocHe 
3TOH Water: 


1) ma 2BuraTesel Co CTeMeHbIO MOBbIMNIeHHA JaBseHHua 30 wi MeHee: 
i) Ia WBurateei c MaKCHMaJIbHOH pacueTHOH Taroli Oomee 89,0 KH: 
Dy/F oo = 19 + 1,670; 
ii) Ia WBuratesel c MaKCHMaJIBHOM pacueTHO Taroli Oomee 26,7 KH, Ho He Oosee 89,0 KH: 
D)/F oo = 37,572 + 1,619 — 0,2087 F003 
2) Ia WBuratTesel co CTeleHbIO IpeBbIIIeHHA JaBIeHHA Oosee 30, Ho MeHee 62,5: 
i) Ia WBuratesel c MaKCHMaJIbHOM pacueTHOH Taroli Oomee 89,0 KH: 
Dy/F oo = 7 + 2.0% 05 
li) Ia WBuratesel c MaKCHMaJIbHOM pacueTHO Taroli Oomee 26,7 KH, Ho He Oostee 89,0 KH: 
D,/F oo= 42,71 + 1,428679 — 0,4013F oo + 0,0064 2759 x Foo 
3) Ia WBuraTese CO CTeHeHbIO NOBbIIMNCHHA JaBleHHa 62,5 uM Oosee: 
D,/F oo= 32 + 1,6%003 


d) ia qBuraTesel Tua WIM MOjeuM, NepBblii cepHitHbEI OOpa3zell KOTOpPHIX u3roToBNeH | sHBapsx 2008 roya uM MocHe 
93TOH TaTbI WIM KOHKPeTHBI 9K3CMILIAP KOTOPHIX W3rOTOBIIeH | aHBapaA 2013 roya uM HocHe STO Waret: 
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1) wa WBuraTenei co cTeMeHbIO NOBbIMeHHA JaBeHusa 30 wm MeHee: 
i) Ia WBuratesel c MaKCHMaJIbHOM pacueTHOH Taroli Oomee 89,0 KH: 
Dy/Foo = 16,72 + 1,408010; 
li) Ia WBuratesel c MaKCHMAaJIBHOM pacueTHOM Taroli Oomee 26,7 KH, Ho He Oostee 89,0 KH: 
Dy IFoo = 38,5486 + 1,6823799 — 0,2453F 45 — 0,003 082 F003 
2) UIA WBuraTeei CO CTeMeHbIO MOBBIMICHHA JaBeHHsA Gomee 30, HO MeHee 82,6: 
i) Ia WBuratesel c MaKCHMaJIbHOM pacueTHOH Tarot Oomee 89,0 KH: 
DylFoo = —1,04 + 2,070; 
ii) Ia WBuratesel c MaKCHMaJIBHOM pacueTHO Taro Oomee 26,7 KH, Ho He Oostee 89,0 KH: 
Dy1/F oo = 46,1600 + 1,4286255 — 0,5303 Foo + 0,006427o0F 00: 
3) Ia WBuraTese CO CTeHeHbIO MOBbIINCHHA JaBleHua 82,6 uM Oosee: 
Dy lF oo = 32. + 1,607; 


e) IA WBuraTesei THuMa M MOJeIH, NepBbIii CepHiHbIM OOpazel| KOTOpbIx H3roTOBeH | aHBapsx 2014 roga uM Tocie 
93TOH Wart: 


1) wa WBuraTeei CoO CTeMeHbIO MOBBIMNIeCHHA JaBeHua 30 win MeHee: 

i) Ia WBuraTesel c MaKCHMaJIbHOM pacueTHOH Tarot Oomee 89,0 KH: 

Dy1/F oo = 7,88 + 1,408010; 
ii) Ia WBuratesel c MaKCHMaJIbHOM pacueTHOM Taroli Oomee 26,7 KH, HO He Oostee 89,0 KH: 
D,/F oo = 40,052 + 1,56812,, — 0,3615F 4, — 0,001 82,oF 00: 

2) JUId WBUuraTeeii CO CTEMeHBIO MOBBIMIeHHA JaBseHHa Oomee 30, Ho MeHee 104,7: 

i) Ia WBuratesei c MaKCHMaJIbHOM pacueTHOH Tarot Oomee 89,0 KH: 

DylF oo = —9,88 + 2.0% 03 
ii) Ia WBuratesel c MaKCHMaJIBHOM pacueTHO Taro Oomee 26,7 KH, Ho He Gostee 89,0 KH: 
Dy IFoo = 41,9435 + 1,505 — 0,5823F oo + 0,0055 627 6F oo: 
3) Ia WBuraTesel CoO CTeMeHbIO NOBbIMeHHA JaBseHua 104,7 umn Oosee: 
Dy loo = 32. + 1,620. 
TTpumeuanue. Macmpyxmuenolti Mamepuaa no onpedeleHulo U UCNOAL3O6AHUIO IKEUGANEHMHbIX NPOYeOyp NPUGOOUMCA 6 


mome IT "Metoquxn cepTudukaluu aBvallMOHHbIxX WBHraTeyei mo 9Muccun" TexHuyeckoro pyKOBOACTBa 10 OKpyKarollel 
cpeye (Doc 9501). 
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2.4 Tpedyemas nndopmanna 
ITIpumeyanue. Tpedyemaa unqdopmayua nodpazdeiaemca Ha mpu epynnel: 1) o6waa undbopmayua Ona onpedeneHua 
xapakmepucmuk O6uzamenA, ucnonb3yemozo monsu6a uU Memoda aHanu3za OaHHbIx; 2) OaHHble, nomyYeHHole npUu 
ucnoimanuu(ax) Oeueamena(eu), 3) nomyueHHole nDU uUCneIMaHuU O6uezamMeNA PeZybMambI Pacuemos. 


2.4.1 OOmasa uHdopmarua 


Jna K@KOrO THIIa WBUTaTesiA, KOTOpBIii TLOJJIC7#KUT cepTudukaluu 10 AbIMy WIM IMUCCHN ra3000pa3HBIx BeLIeCCTB, 
Tipe AcTaBliaerca Choe qyroular wudopmaliua: 


a) o0o3Ha¥eHHe WBuraTesA; 

b) pacueruas Tara (B KH); 

c) HcxoqHad cTereHb NOBbINIeHHA TaBIeHH4; 

d) cTaHyapTHble xapakKTepHCTHKH TOMIMBA; 

e) OTHOMMIeHve KOIM4eCTBa BOTOpONa K KOUMYeCTBY yrIepoya B TOTMIMBe; 
f) MeToybI cOopa TaHHBIX; 

g) MeTO] BHECeHHA NOMpaBOK Ha OKpy2Karollve yCOBMA; 


h) MeToy aHasM3a JJ@HHBIX. 


2.4.2 VWUscdopmauna 00 ucnpiranun 
Ilo kaxkqOMy JBUTaTeIO, MCIbITKIBaeMOMY B LWeIAX CepTHpuKaWMH Ha PpexkHMaX TATH, ykKa3aHHbIx B M1. 2.1.4.2, 
TIpecTaBlidteTca NepewucueHHad HWKe HHPopMaulNA. B cooTBeTCTBYIOMIMX Cy4aAx 9Ta HHCPOpMalMA MIpescTaBAeTCA MocIe 
IIPHBeeHHA ee K CTaHAapTHbIM OKPy7KalOWIMM yCJIOBHAM: 
a) pacxoy Tora (xKr/c); 


b) wHyeKkc 3MuCcCHH (T/Kr) WIA KaxK Oro raz000pa3Horo 3arpa3HUTesA; 


Cc) 3MepeHHoe 4HCIIO AbIMHOCTH. 


2.4.3 T[pon3soqHas wHpopmana 


2.4.3.1 Ilo kaxkOMy HCIBbITEIBAeMOMY B LeAx cepTHpuKalMH JBUraTeO MpecTaBIAeTcA cleAyIolWad MpovsBoqHaAd 
wHdopMalna: 


a) UHTCHCHBHOCTb SMUCCHN, T. ©. MHJICKC SMUCCHH, YMHOXKeHHbI Ha pacxoy, TONJIMBa (r/c) ASIA KaxKIOTO ra3000pa3Horo 
3arpASHUTCIA; 


b) oui oObeM 9MUCCHH Kak Oro raz000pa3HOro 3arpaAsHUTeIA, 3AaMepeHHBI 10 WHKITy LTO (B rpammax); 
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c) 3Hauenne D,/F,, WIA KaxKOTO razs00Opa3Horo 3arpa3HHTesA (r/KH); 
d) MakcyMasIbHOe 4HCIO JbIMHOCTH. 


2.4.3.2 XapakrepHble ypoBHM IMHCCHM ra3000pa3HbIx 3arpaA3HUTeIeH H YAMCIO ABIMHOCTH MpeCTaBAOTCA TIA KaxK Oro 
cepTudulupyemoro Tula 7Burateselt. 
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TJIABA 3. TYPBOPEAKTHBHBIE HU TYPBOBEHTHJLATOPHBIE 
ABUTATEJIM, WPEXHASHAYEHHBIE JIA OBECHEGVEHHA 
HMOJIETOB HA CBEPX3BYKOBBbIX CKOPOCTAX 


3.1 Odmme nosnoxKeHnA 


3.1.1 [[pumenumocts 

Coyepkajvect B HacTosel raBe NONOKeHHA TPMMeHAIOTCA B OTHOWeCHHH BCeX TypOopeaKTHBHbIX U 
TYPOOBCHTHJIATOPHBIX JBHTaTeeH, MpeHasHayeHHBbIX AIA OOecMeyeHHA TONeTOB Ha CBePX3BYKOBbIX CKOPOCTAX MH 
V3POTOBJICHHBIX 18 dbespana 1982 roga HIM 1103%Ke. 

3.1.2 Omuccnn, NosexallHe HOPMHpOBaHHIO 

C yenbro cepTupukaluu ABuraTesei BO3LYWHBIX CyOB OCYIIeCTBIACTCA HOPMHPOBaHHe CIeAYIOWAUX BHOB IMHCCHH: 

IXbIMa; 

ra3000pa3HbIx BeLIeCTB: 

HecropeBIIMx yrueBoqopor0B (HC); 


okucu yriepoga (CO); 
OKUCIIOB a30Ta (NOx). 


3.1.3 Equnnupl u3mMepenua 
3.1.3.1 PesymbtTaTbI H3MepeHHA IMHCCHH AbIMa BbIPAKAIOTCA HM COOOMAIOTCA Yepe3 YMCIIO AbIMHOCTH (SN). 
3.1.3.2. Macca (D,) ra3000pa3HBIx 3arps3HAIOWIHX BemjecTB HC, CO umu NOx, BpijemsemMbIx B aTMOCiepy B TeyeHHe 
cTaHyapTHoro WukKa IMMCCHH MpH WocayKe uw B3eTe (LTO), onpegenenHoro B mm. 3.1.5.2 u 3.1.5.3, u3mepseTca u 
cooOmlaeTca B rpaMMax. 
3.1.4 Odo3HayeHna 
B Hactosujeli rape o6o03Ha4eHHe F*,, TOKHO 3aMeHATECA Ha F’,, JIA ABMTaTese, KOTOpbie He MIpHMeHAIOT tbopcax. 


Korga AaeTCA XapakTepuCTHKa perxKuMa pyJICHHA WIM Masloro fa3a Ha 3eMIIe, o0o3HayeHHe Fos HMCHOJIB3YeTCA BO BCeX 
CTYdaAx. 


3.1.5  CraHyaprupie ycnosua 
3.1.5.1 Ammocqepnoie ycnoeua 


3a cTaHyapTHble aTMocdepHble ycuoBua UpHHuMarotca ycuopua MCA ua yposHe Mops, 3a MCKJIOUeHHeM TOrO, 4TO 
cTaHJapTHasd aOcouOTHad BulaxKHOCTb IpHHuMaetca paBHor 0,00634 Kr BoybI/KT Cyxoro BO3yxa. 
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3.1.5.2 Yecmanoexa peocumoe mazeu 


UcnsiraHua JBuraTesaA MpOu3BOAATCA Ha pexKHMaX TATH, AOCTATOYHBIX AIA OMpeeeHHA XapakTepHbIX JIA aHHoro 
IBUraTesIA YpOBHeH IMHCCHH ra300Opa3HbIX BeLeCCTB H AbIMa, C TEM YTOOBI MOXKHO ObIIO OMpeeHTb Maccy IMHCCHU 
ra3000pa3HbIX BeINeCTB H YHCIIO AbIMHOCTH, CKOPpeKTHPOBaHHble OTHOCHTEIbHO CTaHAapTHBIX OKPY2KalOWUx YCIOBHMH, pH 
paOoTe ABHraTesId Ha CJIeYIOWMX COPIaCOBaHHbIX C CepTHPUIUMPy!IOWMM OpraHOM KOHKPeTHBIX 3HaYeHHAX pacueTHOH 
MOLIHOCTH (B HpoweHntax): 


OKcnyamayUuonHolu pertcum Pescum maeu 
B3u1eT 100 % F*,, 
HaOop BBICOTEI 65 % F* oo 
CuHwxeHHe 15 % F* 45 
3axoy Ha nocayky 34 % F* 5 
PymeHue/pexuM Masioro ra3a Ha 3eMsIe 5,8 % Foo 


3.1.5.3. Cmanoapmuoii yuxa amuccuu npu nocadKe u 631eme (LTO) 


B WeuAX BEIVMCIICHHA U peACTaBJICHHA WaHHbIX 00 »MuccHu ra3000pa3HBIX BeCLeCCTB CTaHapTHBlit WHKII SMUCCHH pu 
TOca[Ke UW B3JIeTe (LTO) COOTBCTCTBYCT CJICTYIOWIeMy BpeCMeHu padortsi B KaK]OM 9KCIUIYaTaWMOHHOM pexKUMe. 


IKcnayamayuonnoiu pescum LTO Bpema pabomoi 6 akcnilyamayuonHom pescuMe 
(6 munymax) 

Bs3net 1,2 

HaOop BBICOTEI 2,0 

CumxeHne 1,2 

3axoy Ha Tocayky 2,3 

Pynenue/pexkuM Masioro ra3a Ha 3emsIe 26,0 


3.1.5.4 Xapaxmepucmuxu monjuea 
XapaKTepHcTHKH UCHONb3yeMOro Mp UCIbITaHHAX TOIJIHBA COOTBETCTBYIOT XapaKTepHCTHKaM, YKa3aHHbIM B 
qoOaBneHun 4. ToMIMBo He COAepxKUNT IPHcaOK, HCHOMB3YeMBIX MIA WOWAaBICHUA TbIMa (TAKUX Kak MeTasIOOpraHHuyeckne 
coey{HHeHH4). 
3.1.6 YcnosBusa ucnbirannii 
3.1.6.1 Bo Bpemsa ucnbiTanuit WBuraTesb ycTaHaBIIMBaeTCA Ha MCIIbITATeCIIbBHOM CTeHIe. 
3.1.6.2 [BuraTemb npescTaBiaeT Cobol THIMYHEIM OOpa3zel, cepTHpuLMpoBaHHON KoHpurypayun (cM. oOaBseHue 6); 


OTBOAAMIMe KaHaJIbl JJLA oT6opa BO3HyxXa HW BCHOMOraTeJIBHbIe Harpy3KH, He UMeCrwolulhwe OTHOMCHHA K OCHOBHOI padote 
ABUHTAaTesIA, He MOCIMpyroTcs. 
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3.1.6.3 C wenmbio ompeyeneHua ypoBHeli 9MHCCHM W3MepeHHA IPH Tare, BeIM4YHHbI KOTOpOM yKa3aHb! B 1. 3.1.5.2, 
BBIMOHAIOTCA Ha OOBIMHO HCIOJIbSyeMOM YpOBHe (opcarka. 


3.1.6.4 Korga ycnoBua UCibITaHHA OTIM4AIOTCA OT CTaHapTHbIX YCJIOBH, yKa3aHHbIX B I. 3.1.5, pe3yubTaTbI 
MCIIbITAHHM MpHBOAATCA K CTaHapTHbIM YCJIOBHAM B COOTBETCTBHH C IIpoledypaMu, yKa3aHHbIMH B WOOaBsIeHHH 5. 


3.2 JIpim 


3.2.1 HopmMatuBHoe 4ncsI0 AbIMHOCTH 


Uncio AbIMHOCTH Ha JIIOOOM YCTaHOBJICHHOM PexKHMe TATU, H3MePeHHOE UH BIYMCIICHHOe B COOTBETCTBHH C TIpaBHJIaMH, 
coyepKaljuMuca B WOOaBeHuH 2, H MpHBeAeHHOe K XapaKTepHOMYy ypOBHIO C TOMOLIbIO TpaBHl, COJepxKallHxca B 
oOaBeHHH 6, He IpeBbILaeT HOPMATHBHOTO ypOBHA, OlpeseeHHOTO HO clezyrousen dbopmysie: 


HopMatnBuoe 4ucsI0 AbIMHOCTH = 83,6 (F eye 


WIM 3HadeHue 50, B 3€BHCHUMOCTH OT TOFO, KaKOe H3 STUX 3HauveHHU MeHbILIe. 


TIpumeyanue. Tlonnomounvle cepmuqguyupyrowue op2anbl Mo2ym maKICe COZIACUMbCA CO 3HAYCHUAMU, NOJYYEHHbIMU 
npu ucnole306aHuu dopcanca, npu yCioeuu, YMO OOCMO6EPpHOCMb 3IMUX OAHHbIX NOOMBEPICOEHA OOMHCHbIM OOPA30M. 


3.3. ImuccnsA ra3z006pa3HbIx BeWecTB 


3.3.1 HopmatTuBupie ypoBHu 
YpoBHu 9MHCCHH Ta3000pa3HBIX BEeIIeCTB, H3MepeHHbIc HU BbIYMCJICHHBIC B COOTBETCTBHH Cc lpaBlulaMu, 
colepKallluMuca B WOOaBIeHuN 3 WIM WOOaBeHHN 5, U IIpHBeJeHHbIe K XapaKTepHbIM YPOBHAM C IIOMOIIIbIO COsep2KalllMxca 
B WOOaBIeHuN 6 1paBH, He MpeBbIMIalOT HOPMATHBHBIX YPOBHEH, OMpeesIeHHBIX 10 cyleAyrollel dopmylie: 
yriepoxoponp! (HC): D, /F*,, = 140(0,92)" 503 
-1,03 
OKucb yriepona (CO): D, /F* 54 = 4550(Too) 3 
oxucubl a30Ta (NOX): D, /F* 5, = 36 + 2,42 Noo. 
ITpumeuanue. Xapakmepnoli ypoeenb uucita OblMHOCMU UU IMUCCUU 2a3z000pa3HbIX 3a2pA3HUMENeU ABIACMCA CDEOHUM 
3HAYCHUEM Pe3ZVIbMAMOG B6CEX ONPOOOGAHHbIX OBUZAMENeU, UZMEPEHHbIX U CKOPPEKMUPOGAHHbIX OMHOCUMEbHO UCXOOHOZO 


cmanoapmuozo O6u2amelA U UCXOOHbIX OKPYICaIOLWUX YCAOBUL, NOOeNeHHoIX Ha KOIgMuyuenm, CcoomBemcmeyiolyuUl 
KONUYECMBY ONPOOOBAHHbIX O6Uzameeu, KAK IMO yKAa3ZaHO 6 OObaseHuUU 6. 
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3.4 Tpedyeman nndopmauna 
ITIpumeuanue. Tpedyemaa unqbopmayua nodpazdeiaemca Ha mpu epynnoi: 1) obwaa unqdopmayua O1A Onpedenenua 
xXapakmepucmuk OéeueamenA, uCcnoNb3yeMOz0 monmu6a U Memoda aHanU3a OaHHbIx; 2) OaHHbIe, nomyyeHHole npu 


ucnoimanuu (Ax) Oeuzamena(eu); 3) nomyueHnele nDU UCnbIMaHUU O6UzaMenA PeZVIbMaMbI pacyemos. 


3.4.1 To kaxgjomy Tuny WBuratesa, KOTOPbIM NosNIexUT CepTHPUKAaLMH MO IMUCCHH, MpescTaBIAeTCA clleqyroular 
nudopmauna: 


a) o0o3HayeHHe JBHraTesA; 

b) pacuetTHas Tara (B KH); 

c) pacueTHas Tara Mp MCHOIb30BaHMH, B CIly4ae HeOOxoAMMOCTH, tbopcarKa (B KH); 
d) ucxofHas CTeleHb NOBbIMICHHA TaBIeHHA; 

e) cTaHapTHble XapakKTepHCTHKH TOIMJIMBA; 

f) OTHOMIeHHe KONMYeCTBa BOAOpOsa K KOIMYECTBY YrIeposa B TOMBE; 

g) MeTOJbI COopa JaHHBIX; 

h) MeTOsbI BHECeHHA HOMpaBOK OTHOCHTeJIbHO OKpy%KarlolHx YCOBUH; 


i) MeTOJ aHasIu3a JaHHBIX. 


3.4.2 Wndopmarua 06 ucnpitanuax 
Ilo KaxkOMy JBHraTesIO, HCUbITBIBaeMOMYy B LeuIAX CepTHduKauMH Ha yKa3aHHbIx B UI. 3.1.5.2 pexuMax TAIN, 
TipeycTaBideTca NepeyicleHHad HWKe HHPopMaunaA. B cooTBeTCTBYIOWIMX CiLyyadx 9Ta HHMPOpMalMA MIpecTaBIAeTCA MOcIEe 
IIpHBeeHHA ee K CTAaHJapTHbIM OKpy2KalOWlHM YCIOBHAM: 
a) pacxoy TonsmBa (Kr/); 
b) uwHyekc smMuccnu (r/Kr) AIA KaxK Oro ra300bpa3sHoro 3arpAaAsHUTeIIA; 


c) TIPOWCHTHOeC YBCINGeCHHe TAH TIpu dbopcaxe; 


d) u3MepeHHoe 4HCsIO AbIMHOCTH. 


3.4.3 Hpon3ssoqHaa uH@opMauna 


3.4.3.1 Ilo kaxqomy MCnBITEIBaeMoMy B eax ceprTHpukalHu ABUTaTeIO MpesCTaBIAeTCA CUeAyIoWad IpoUsBoqHar 
wHdopMalna: 


a) WMHTCHCHBHOCTb SMHCCHH, T. eC. UWHACKC SMUCCHH, YMHO2KeCHHBI Ha pacxoy TOIJIMBAa (r/c) ASA = KaxK Oro 
ra3000pa3HOro 3alrpA3HUTeCIA; 


b) o6mMii OObeM sMuCCHM KaxKOrO raz000pa3HOro 3arpA3HUTeIA, 3AMepeHHIM Wo WuKIyY LTO (B rpammax); 
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c) 3HaueHua D, /F*,, Wid KaKTOrO ra3z00bpa3Horo 3arpa3HuTesa (r/KH); 
d) MakcuMasIbHoe 4HCIO TbIMHOCTH. 


3.4.3.2 Kaxabii Tun DBuraTeia, WId KOTOpOroO 3ampalliMBaeTca CepTH@UuKaT Ha IMHCCHIO, DOIMKeH OBITh CHaO%KeH 
XapaKTepHbIM YHCIIOM JbIMHOCTH HM YPOBHAMM IMMCCHH Tra3z000pa3HbIx 3arpAsHUTesen. 


TIpumeyanue. Xapakmepuplti ypoeenb Yucta OblMHOCMU UNU IMUCCUU 2a300bpa3ZHbIX 3a2pAZHUMEeeU ABIAeEMCA CDEOHUM 
3HAYEHUEM Pe3ZybMAaMOG UCNbIMAaHUU BCeX ONPOOOBAHHLIX O6uzamMeENeU, UZMEPEHHbIX U CKOPPEKMUPOGAHHbIX OMHOCUMEbHO 
uCcXOOHO2O cmaHOapmHozo§ Oé6uzamelA U UCXOOHbIX OKpyoICarowUux ycnoseull, noOdeneHHoix Ha Koagquyuenm, 
coomeemcmeyrolyull KonuYecmey ONPOOOBAHHbIX O6uzamenel, KAK 3MO yKAa3aHO 6 OObaeNeHuU 6. 
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TJIABA 4. IMHCCHA TBEPJIbBIX VACTHEH 


4.1 Odmme nosnoxennA 


4.1.1 T[IpumMenumocts 
Cofepxxamjvecad B HaCTOAWel rape NOOKeHHA MPHMeHAIOTCA B OTHOMICHHH BCeX aBMal[MOHHbIX JBHTaTesiel, 
TIpeqHa3HayeHHBIX JIA OOeCHeYeHHA MOJICTOB TOJbKO Ha O3BYKOBbIX CKOPOCTAX, 3aABKa Ha CepTHPUKAaT THMa KOTOPBIX 
oyaHa cepTuduyupyroulemMy WouHOMOYHOMY opraHy. KoHKpeTHbIe OOKeHHA AIA COOTBETCTBYIOIWNMX KaTeropult 
Buratesei IPHMeHAeTCA B COOTBETCTBHU C MaTepHvasioM B pa3yese 4.2. 


4.1.2 PaccmatpuBaemas 9mMuccna 


Lemp HacTOAMero pa3siesIa 3akKOUaeTCA B HOPMUPOBaHun MaccoBoli (HOTU jnass) IMUCCHN HeMeTYINX TBCPABIX WacTHuI. 


4.1.3 Ennunupl u3Mepenua 


Maccosas KoHUeHTparua HIT (HITY,,,,.;) CoOoOOMaeTCA B MKT/M?. 


4.1.4 CraHyaptubie ycoBua 


4.1.4.1 Ammocqepnole ycaosua 


3a cTaHyapTHble aTMocdepHble ycuIoBua IpHHuMarotca ycropua MCA wa ypoBHe Mops, 3a HCKJIOYeHHeM Toro, 4YTO 
cTaHlapTHad aOcoJIOTHas BIaxKHOCTb IpHHuMaetcs paBHor 0,00634 kr Bombi/kr cyxoro Bo3ayxa. 


4.1.4.2. Qmuccua npu cmanoapmuom 631emHo-nocado4unom yuKie (LTO) 


Uchtsiranna ABUraTesA MpOM3BOUATCA Ha pexKUMAX TAT, WOCTATOYHBIX [IA OrIpeweneHua 9MuccHH HITU ABuraTemsA, c 
TeM 4TOObI MOXKHO ObLIO YCTaHOBUTb MaccoBble HHAeKCbI IMUCCHH (El mas;) HITU wu ancneHHble HHAeKchI 9MuCcCHH (Elum) 
HITU pu ciezyroulux COrmacoBaHHbIx CepTHMULMPyIOWIMM OpraHOM KOHKpeTHBIX 3HaveHHAX (B MpOMeHTax) pacueTHOH 
TAT W peKUMAaX TAH, CO3TAIOWMX MAKCHMAJIbHY!IO KOHUeCHTpanHto HIT nass, MAKCHM@JIBHBIM El ya.; WH MAKCHMAJIBHBIM El jum! 


IKcnayamayuonnoiu pescum LTO Benuuuna maeu 
B3ueT 100 % F,, 
HaOop BBICOTEI 85 % Foo 
3axoy Ha Tocayky 30 % Foo 
Pysenue/pexkuM 3eMHOrO MaJioro raza 7% Foo 
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4.1.4.3. Xapaxmepucmuxu monauea 


XapaKTepHCTHKH MCIHOUb3yeMOro MPH UCIbITaHMAX TOIJIMBA COOTBETCTBYIOT XapaKTepHCTWKaM, YyKa3aHHbIM B 
noOaByleHun 4. 


4.1.5 Ycnospua ucibiranni 
4.1.5.1 Bo Bpems ucnbiTanuit ABuraTesb ycTaHaBIMBaeTCA Ha HCIIbITATeJIBHOM CTeHe. 


4.1.5.2 [Buratenb mpeyctaBiaetT coOol THIMYHEIM OOpa3zell cepTHpUMpoBaHHON KoHpurypaunuu (cM. WoOaBseHue 6); 
OTBOAMIUHe KaHasIbI Jt OTOOpa BO3AyXa MH BCIOMOraTeJIbHbIe Harpy3KH, He MMeIOWIMe OTHOIWeHHA K OCHOBHOM paboTe 
WBUraTeliA, He MOJeMpyroOTca. 


4.1.5.3 Korga ycnoBua HCIbITaHHM OTIMYAIOTCA OT CTaHJapTHbIX aTMOCWepHBIX YCJIOBHU, yKa3aHHBIx B I. 4.1.4.1, 
Elinass H Elnum UPMBOAATCA K TeMMepaType Ha BxOe B KaMepy cropaHHa ABUraTesA Mp CTaHapTHbIx aTMocdepHBIx 
yCIOBHAX COrlacHo MpoleyypaM, yKa3aHHBbIM B ZOOaBIeHHH 7. 


41.5.4 B 3HayeHua MakcHMalIbHOM KoHUeHTpawMH ATU ass HW Elimass WH Elnumn BHOCATCA ompaBKu Ha 
TepModbopeTu4eckHe MOTepH B KOJICKTOPHOM OsIOKe CHCTeMBI OTOOpa poo cormacHo MporezypaMm B WObaBeHHH 7. 


4.2 QImuccHA HeseTY4NX TBEpAIX YacTHI 
4.2.1 TIpumenumocts 


TlonoxKeHMA, yka3aHHble HWKe B IM. 4.2.2 u 4.2.3, IPHMeHAIOTCA KO BCeEM TYPOOBEHTHATOPHbIM HM TypOopeakKTHBHBIM 
TBUraTeAM THIHa WIM MOJeIM MK UX IPOW3BOAHbIM BapHaHTaM Cc pacueTHOH Tarot Oomee 26,7 KH, KOHKPeTHBI IK3eMITIAP 
KOTOPBIX H3roTOBIeH | aHBaps 2020 rofa WIM MocHe STOW WaTet. 


4.2.2 Hopmatupubie ypoBHu 


Makcumanbuas KOHUeHTpalMA HATU pass [MKI/M’], HONyYeHHad B pe3ybTAaTe H3MepeHHA pH TOCTATOUHEIX perxkuMax 
TATH TaKHM OOpa30M, YTOObI MOXKHO ObLIO OMpeeIMTb UH PaCCUHTaTb MaKCHMAaJIbHOe 3HaYeHHe IMHMCCHH B COOTBETCTBHH C 
TpolleqypaMu joOaBnenui 7 WM WepeBecTH B XapaKTepHble ypOBHH cormacHoO mpoueyqypamM yoOapneHna6 wu 
3KBUBAJICHTHBIM MIpoleyypaM, COracoBaHHbIM C CepTHPUIUMPyIOWIUM OpraHoM, He MpeBbIllaeT ypOBeHb, Ope eeHHbI 10 
cnlenyromjeli opMyiie: 


v -0,274 
HopmaruvBubiii npegen KOHUeHTPayHH HATU mass = 10 (3 +29 Foo i 


4.2.3 TpedOoBaHua B OTHOIIeCHHM COOOMIeHHA aHHBIX 


V3ro0ToBuTelIb cooomaetT cieqyroulve 3HaYeHHA IMUCCHU HIT, W3MepeHHble HW paCC4HTaHHble B COOTBCTCTBHUH C 
TipouweqypaMu oOaBieHua 7 WIM IKBUBAJICHTHBIMU TpouweypaMyu, COrslacOBaHHbIMHu C cepTH@ulupyrolluM OpraHoM: 


a) XapaKTepHbIii ypOBeHb MaKCHMasIbHOM KOHWeHTpauHH HIT pass (mxr/m"), 
b) pacxoy TonsmBa (Kr/c) Ha kKaxk OM pexume Taru WukKa LTO, 


c)  Elfnass (mr/kr TOMIMBa) Ha Kak OM pexuMe Taru WuKIa LTO, 
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d) Eljum (4acTuu/Kr TorIMBa) Ha KaxKOM pexuMe Tarn WuKsa LTO, 
€) MaKCHMasIbHBI Elinass (MI/KT TOTMJIMBA), 


f) MakcuMasIbHBIt Elum (4acTHu/Kr TOMB). 


4.3 Tpedyeman nndopmauna 
ITIpumeuanue. Tpedyemaa unqdbopmayua nodpazdetemca na dee 2pynnoi: 1) o6waa unqopmayua OA onpedenenua 
xapakmepucmuk OeuezamenA, UCnoNb3yemMoz0 monsU6a U Memodda aHanU3a OaHHoIx; u 2) OaHHbIe, nonyyaemble npu 
ucnoimanuu(ax) O6uzamensA(eli). 


4.3.1 Oodujaa uHdopmayna 


Ilo kaxkyomy THNy ABHraTela, KOTOpbIM MOWIeKNT cepTHpukKaluMH MO IMHCCHH, MpescTaBaetca cHeqyroujad 
wudopmalusa: 


a) oOo3HayeHHe WBuraTesA; 

b) pacueruas Tara (B KH); 

C) HCxOqHad CTeMeHb NOBBILIEHHA LaBIeHHA; 

d) cTaHapTHble xapakTepucTHKH TOMJINBA; 

€) OTHOLIeHHe KOJIMYeCTBa BOAOPOa K KOMMYECTBY yrIepoya B TOTMIMBE; 

f) MeToybI cOopa TaHHBIX; 

g) MeTO BHECeHHA TMOMmpaBoK Ha TepMo*opeTHYeCKHe NOTEPH B KOJIIEKTOPHOM OsI0Ke CHCTeMbI OTOOpa pod; 


h) MerToy aHalu3a JaHHbIx. 


4.3.2 VWadopmanna 06 ucibrrannu 
Ilo kak OMY HCIbITAHHIO UpeACTaBIAeTCA CeAyIoulat HHPopMaluA: 
a) wosle3Hasd Temota cropanusa (MJpx/«r); 
b) cogepxaHne BOZOpora B TorLIMBe (B % K Macce); 
c) odnlee coyepxKaHve apoMaTHYeCKHX BeLIeCTB B TOTWIMBE (B % K OObeMy); 
d) coyepxkaHve Ha*TaHHOB B TOIINBe (B % K OObeMy); 


e) cojepskaHve cepbl B TOMBE (B % K Macce). 
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YACTb IV. OUEHKA HEJETYUAX TBEPIBIX VWACTHY B WEJDIX 
COCTABJIEHHA KAXACTPA H MOJEJIMPOBAHUA 


TIpumeuanue 1. Len’ OanHou Yacmu 3aKiio“aemca 6 npedocmaéBlenuUu peKOMeHOaYyUt OMHOCUMeIbHO Memodo06 
pacuema nonpasounoix Koasd@quyuenmoe6 maccoeot u uucaeHnol KoHnYeHmpayuu HATY ua nomepu 6 cucmeme uATY, Kpome 
mepmodopemuyeckux nomepb 6 Ko.IeKmopHom 610Ke. Onucanue cucmemot HiTY, KonaeKmopnozo Ob1oKa u pacuema 
mepmoqopemuyeckux nomepb codepacumca 6 Oobaejenuu 7. 


IIpumeuanue 2. Tonpasounvie koa@duyuenmbt ua nomepio 6 cucmeme maccel u yucia uiTY nozeonsiom oyeHumb 
Maccoeyio u YUuCcTeHHyIO KoHYeHmpayuio HITT Hua 6bIxXONe aeuayuonHoe2o O6Uu2ameNA NO Maccoe6olL U YUCAeHHOU 
Konyenmpayuu HaTY, noayuenHou Coziacno npoyedypam, ONUCAHHbIM 6 OobaBleHnuuU 7. 


Pexomenjauua 1. [12 yereti cocmaenenua KaOAaCMpa U MOOENUPOBAHUA UZZOMOBUMENU ABUAYUOHHLIX 2az0MYPOUHHboIX 
Oeuzamenel OoNICHbI ONpedelumMb’ nonpagouHole Koad@quyuenmol (Ksz, mass U Kst_num) HA NOMEepUu 6 CucMeMe MaCCbI U 4UCIA 
HITY Cc nomowbro u3l09ceHHOU 6 OobaeneHuu 8 memoduKU U OoONDCHeI cooblumMe amu Koadquyuenmol 
coomeemcmeyioiemy nNoJHOMOYHOMY Op2aHy. 


Pekomengauna 2. JIna yenett cocmaeienua Kadacmpa u MoOelupogaHuA 6 3HAYeHUA Macco6oll U YUCTeHHOU 


KOHYeHMpayuuu HATY, NOIYY4eHHbIE COeMACHO UZNOACECHHbIM 6 Oobaenenuu 7 npoyedypam, OOADCHbI OblMb BHECEHDbI nonpaé6Ku 
Ha nomepu 6 CucMeMe C UCNOIbIO6AHUCM memoouku, U3ZNOHCEHHOU 6 OOOaeneHnuu 8S. 


TIPHJIOXKEHUE 16. TOM II IV-1-1 1/1/18 


JIOBABJIEHHE 1. H3MEPEHHE UCXOJIHOU CTENMEHH 
HOBbIMNIEHHA TABJIEHMSA 


1. OBDME TOJIOXKEHMSA 
1.1 IIpu onpegenennn cTeneHn NOBbIMIeHHA JaBJICHHA HCHOMb3YeTCA ABUTaTelib B WTAaTHOH KOMIMOHOBKE. 


1.2 WcxonHaa CTCHCHb HOBbIMNCHHA WaBJICHHA OllpeweuaeTCA WOCpeACTBOM KOppeJIAWuu v3MepeHHoli CTeleHu 
TIOBbIMICHHA WaBJICHHA C Taro ABUTaTesiA, TIpHBeeHHOH K BHCIUHeEMY aBJICHHFO CTaHJapTHOroO HA, HU BBeTeCHuA 3TOK 
KOppeJIAWMN pu HOMHHAJIbBHOM B3IETHOU Tare CTaHapTHOro THA. 


2. WM3MEPEHHE 


2.1 Tlomnoe AABIICHHe U3MepAeCTCA B BbIXOJHOM TJIOCKOCTU mocieqHei CTyYNe@HH KOMIpeccopa HW Ha Bxoye nlepBoli 
CTyMeHW KOMIIpeccopa ITyTeM YCTaHOBKN TIO KpaitHeit Mepe 4eTbIpex WaTAUNKOB C WeJIbIO pa3sqesIeCHHA 30HbI BO3AYMIHOTO 
TlOTOKa Ha YTbIPe PpaBHbIx CeCKTOPa HU NPHHATHA 3aTCM CpeTHero 3HaYeHHA OT YeTbIPeX MOJTYAICHHBIX BeJIM4HH. 


TIpumeuanue. Tlonnoe Oaenenue ua 6vixode KOMnpeccopa mozcem OviImb NnomyYeHO Ha OcHOeBe NoHOzO UNU 
cmMamuyeCcKOZO OABIEHUA, UZMEPEHHOZO 6 MOUKE, PACNOMOMACEHHOU KAK MOICHO O1UIICe K BbIXOOHOU NAOCKOCMU KOMNpeccopa. 
Oouaxo ecau O6uzamelb cKOoHCmpyupobaH makum Obpa3z0M, ¥uMO NpU NpoBedeHuU CepmuqduKayuoHHozo ucnoImaHuA no 
amuccuu ycmaHoe6Ka OaMYUKOB YKAa3AGHHbIM é6bIWWe CnocoboM npaKmu4ecKU HebO3MODICHA, MO  NOAHOMOUYHODIII 
cepmuquyupyrowyutt op2zaH no c6oemy ycmompeHulo Moocem ymeepoumb Opyzue Memodbl OYeHKU noHOZO OaeleHUA Ha 
6bIX00e KOMNpeccopa. 


2.2 HeoOxoyMMple Wf TaKHX OL|CHOK MoMmpaBouHble KoIPPHUMEHTHI OMpeeuAIOTCA B Upolecce cepTupuyupoOBaHHBIx 
WCIIbITaHHM THMa C HCHOb30BaHHeM KaK MHHHMYM OHOTO JBUTaTesIA WM JOObIX MCIIbITaHHi COOTBETCTBYIOWIMX y3JIOB Hi 


SIIEMCHTOB JIBHTaTesiA UW WYTeM anasin3a. 


2.3. Oru MCTOJBI ABJIAIOTCA HPHeCMJICMBIMH JIA MOJHOMOUHOTO cepTudulupyromjero opranHa. 
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AJOBABJIEHHE 2. OWEHKA IMUCCHH JbIMA 


1. BBEJEHHE XU OMPEXEJEHUA 


TTIpumeuanue. Vxa3aHnble 6 HACMOAWEM Oobaenenuu npasusla OMHOCAMCA K NnNoVueHUulo npedcmaeumebHox npoo 
6bIXIIONHbIX 2CA306, UX nooaue 6 CucMeMyY U3MepeHUA DMUCCUU, A MAKICe UX AHAMUSY C NOMOWbIO amou cucmemol. 


1.1 WUcntoms30BpaHve sHOObIx TIpouweAyp, IKBUBAJICHTHBIX U3JIOAKCHHbIM B WoOaBiIeHun, pa3pelmaetTcaA Imocie 
Tipe ACcTaBsieHuA lipeszBapnTesbHoH 3aABKH HU Ce YIBCp2K CHUA MOJIHOMOUHbIM cepTH@ulupyrolluM OpraHoM. 


12 B Tex cirydaAx, KOra B HaCTOAWIeCM JONOJIHCHHN ynloTpeOsaroTca TIPHBCCHHbIe HWKe TCpMHHbI HU YCJIOBHbIC 
oOo3HayeHHaA, OHH UMCHOT Cileyrouhe 3HadeHHA: 


O6vem npobe. BuiOpanupiii o6bem npoOsi (BEIPAKeHHbIii BM’), IKBABAICHTHaA Macca KOTOPOrO, paccuHTaHHad cormacHo 
i. 3 WaHHoro WoOaBeHHA, COBMaaeT C IPHBeCHHbIM HWKe OlpesesIeHHeM pa3Mepa Mpoost. 


Pasmep npo6o. Oro6panuas mpoOa BEIXIOMHOrO raza, BeIMYHHa MaCCbI KOTOpO!i (BEIPAKeHHaA B Kr Ha | M nIOMaTH 
MOBCPXHOCTH 3arpA3HeHHOrO (PHIbTpa) HaXOAMTCA B MHTepBalie, yKa3aHHOM B 1. 2.5.3h) qaHHoro WoOaBeHHa, U 
KOTOpad Ip MponyckaHHu Yepe3 PUITPYIOWMi MaTepHall BbIZbIBACT H3MCHEHHe KOIPPUUMEHTA OTpaxKeHUA, Taloujero 
3HadeHHA Tapametpa SN. 


~ 2, wu v 

Imasonneii pasmep npoobvi. Macca mpoosi, 16,2 Kr/M” 3arpa3HeHHOH MIomjaqH PuIbTpa, Mp mpolycKaHuu KOTOpOr 

yepe3 (HJIbTpyIOWMi MaTepHall MpOMCXOAUT H3MeHeHHe OTpaxkaTeIbHOM CMOCOOHOCTH, MO KOTOpOM oMmpeyeseTca 
3HadeHHe Mapametpa SN. 

SN Uncno gbimHoctu. bespa3sMepHad BesIM4uNHa, XapaKTepH3yIoWai YypOBeHb 93MHCCHH JbIMa Ha OCHOBaHHM 

3arpAsHeHHA (PHIIbTpa STAIOHHOM Maccoi MpoOOsI BEIXIONHOTO Ta3a, KOTOpad U3MepsAeTCA NO WiKasle B Ipezewax OT 


0 qo 100 (cm. n. 3 JaHHoro ZoOaBeHH®s). 


SN' Uncio ABIMHOCTH, MOJYAICHHOSC B pe3ylIbTaTe HCCC OBaHuA OTJ[CJIbHOM TIpoOBI AbIMa, He 00s3aTeIbHO 3TAIOHHOrO 
pa3Mepa, Kak OIIpeeJIeHo B II. 3 AaHHOTO WoOaBsIeHHua. 


W Macca oTJeNbHOM MpoObI BEIXIOMHOTO ra3a B KHJIOrpaMMax, BbIYHCICHHadt Ha OCHOBaHHH H3MepeHHit oOBema, 
WaBleHHA M TeMMepatypbl mpoOsi (cM. 1. 3 JaHHoro AoOaBJeHHs). 


2. HM3MEPEHHE 9MUCCHH JIbIMA 


2.1 Tpo6coT6opHuk sMuccHH ALIMa 
IIpoOooT6opHuK OTBeYaeT CE AYIOUIMM TpeOoBaHHaM: 


a) Martepuasiom IpoOooTbopHuka, B KOHTAKT C KOTOPbIM BCTYyIlaeT mpo6a SMUCCHH BbIXJIONHbIX Ta30B, ABJIAIOTCA 
Hep2KaBerollad CTasib WIM m000k apyroii XMMU4UeCKH HeaKTVBHbIi MaTepHall. 


b) Ec NCIIOJIB3YCTCA IIpoOooTOopHHK C HeCKOJIBKUMH OTBeCpCTHAMN JIA oT6opa 1Ipoo, BCe OTBepCTHA IA oT6opa 


TpoO uMeroT paBHBIt WHametp. IIpoboorOopHuk KOHCTpyupyeTca TaKHM OOpa30M, 4TOOBI 0 KpaliHeit Mepe 80 % 
TlaeHuA JaBeHHA, IpOXOMAWero Yepe3 Hero NOTOKA, IPUXOAMIOCb Ha OTBEPCTHA. 
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c) Uucno Touex AIA oTOopa poo cocTaBuaeT He MeHee 12. 


d) IInockocTb oT6opa TIpoo paciosIaraeTCA HaCTOJIBKO OM3KO K WJIOCKOCTH BbIXJIONHOrO coma ABUTaTesIA, HACKOJIbBKO 
3TO NO3BOJIAFOT XapaKTeCpHCTHKUH ABUTaTesIA, OTHAKO B JIHKOO0M cilydae OHa HaXOANTCA Ha YasIeHuu OT BbIXOJHOM 
IWIOCKOCTH He Ooslee ¥eM Ha paccCTOAHHN, paBHOM 0,5 7AWaMeTpa Cora. 


e) Tlogarommi 3aABKY TpeWCTaBIaeT MOJIHOMOYHOMY cepTudulmupyrollemy opraHy, C MOMOLTbFO TIO{POOHBIX STIFOp 
paciipeyesIeHuA AMCe AbIMHOCTH, WOKa3aTesIbCTBa TOTO, 4TO UpelaraeMaA UM KOHCTpyKUHA lpodooT6opHHuka UM ero 
MecTOMOOKeHHe OOectIeuaT TlOJIyaeHHe Npe TCTAaBUTeCJIBHbIX T1po6 ASIA kaon M3 YCTAaHOBJICHHbIX BCJIM4HH TAH. 


2.2 JIwHua nofzaun npod yMuccHH AbIMa 


2.2.1 TIpo6a nogaetca u3 mpobooToopHuka B cucTemy cOopa mpoo Mo JIMHHM C BHYTpeHHHM JuamMeTpom 4,0-8,5 MM 110 
KpaTuaiiiiemy MaplipyTy, WMHa KOTOpOrO HM B KOeM ClIy¥ae He MpeBblaetT 25M. Temmepatypa B 9TOW HHMM 
nosepxkuBaeTca B UHTepBase 60-175 °C, mpw4em oTKOHeHHA He MpeBbutartor +15 °C, 3a ucKIOUeHHeM paccToOsaHHA, 
HeOOXOAMMOLO AIA OXTAKIeHHA Ta3a C YPOBHA TeMIepaTypbI BbIXJIONHBIX ra30B JO TeMIepaTypbI peryIMpOBaHHA B JIMHHH. 





2.2.2 JImavM nogayH mpoO sABIAIOTCA 10 BO3MO%KHOCTH "IIPAMBIMH Ha BCeM MIpoTaKeHHH". Paguycbl sOObIXx 
HeOOXOAMMBIX H3rHOoB Oosee yem B 10 pa3 MpeBbIIaloT BHYTpeHHHM AMamMeTp sTUX HHH. Jia u3roTOBeHHA JHMM 
YCHONb3YIOTCA TaKHe MaTepHasibl, KOTOPbIe MpeAOTBpPAlaloT HAKOTWICHHe TBePAbIX YACTHI, BeLeCTBa WIM CcTaTHYeCKOrO 
93J1EKTpHYeCTBA. 


TTpumeuanue. Hepoicaseroaa cmajlb UU 343CMIeHHbIU HACbIIYeHHbIU yelepodom nomumempad@mopamunen (IIT®D) 
omé6euaiom ImuMm mpebosaHuAM. 


2.3 Crerema anasn3a JbIMa 


IIpumeuanue. Pexkomendyembiti nustce memod OCHO6aH Ha u3MepeHuUu ymenbueHUA KOI~@Muyuenma ompascenuA 
qbulempa no mMepe e20 3a2pA3HeHUA NDU NPOXOHCOeHUU 4YeEPe3 HEZO NPOObI BLIXIONHbIX 2A306 C OAHHbIM MACCO6BbIM PaCXOOOM. 


PacnooxeHHe pa3JIM4HbIX KOMIIOHCHTOB CHCTeMBI, WpeHa3HadeHHbIx AIA MOJYICHHA HeEOOXOJMMBIX oOpa3iloB 
3arpA3HCHHBIX (PUIETpoB, UMCeT BHA, CXCMaTHueCKu 0Ka3aHHbIi Ha puc. A2-1. BOnu3n pacxOHOMepa MO*KeT 
yCTaHaBJINBaTbCcAa JOMOJHUTCIbHBIM TlepellycKHoii KjlalaH JIA YIpOuwweHHA CHATHA MOKa3aHHi. OCHOBHbIe 3JICMeHTHI 
CHUCTCMBI OTBCUAalOT CIICTYFOWIMM TpeOoBaHHaM: 





a) Hsmepenue o6vema npoo: JA U3MepeHuA OObeMa MIpOOLI C TOUHOCTHIO Wo +2 % UcMONb3yeTCA BUA KHbIM WIM CyxoH 
HOMOKUTCIBHI OObeEMHEIM pacxogzomep. M3mepstotca TakoKe WaBsleHve HU TeMMepaTypa Ha Bxoye B pacxoyomep c 
TOUHOCTHIO COOTBETCTBEHHO 0,2 % wu £2 °C, 





b) Hsmepenue pacxoda 2a306, codepocawuxca 6 npobax: pacxo ra30B, COepKalljUxca B WpoOax, NOWep»KUBaeTCcA B 
mpegenax 14 n/mnu + 0,5 n/MuH; UCHOb3yeMbIi C STOM WelIbIO pacxoOMep MMeeT TOUHOCTH +5 %. 





c) Duiemp u Oeprcameno: TepxKatelb PUIbTpa UB3rOTAaBJIMBaeTCA H3 KOPPpO3HOHHO-CTOMKOrO MaTepHaia H HMeeT 
KOH@Urypalluio BHYTpeHHero KaHasia NOTOKAa, WoKa3aHHyto Ha puc. A2-1. DueTp u3sroTaBIMBaeTca 43 BaTMaHa Ne 4 
WIM WOOoro aHayIOrH4HOrO MaTepHasa, OAOOpeHHOrO MOJHOMOUHBIM CepTHpHUMpy!OWlHM OpraHomM. 


d) Kuanano1: B cooTBetctBnu c puc. A2-1 npeaycmMaTpuBaetca HasiMuve 4eTbIpex K1alaHoB: 
1) knanan A mpepctaBiaeT cobol ObIcTpoyelicTByIOMHi MepeKOUAaTeIb MOTOKA, MO3BOJIAIOMIMH OTKIIOHATL MOTOK 


ASIA TOTO, YTOOBI HalpaBJlATh BXOTAMINe TIpOOBI qepe3 V3MepHTesIBHBIM (usBTp WJM TO OOXOJHBIM KaHaJiaM, a 
TakKxKe JIA TOVO, YTOOBI Tl¢peKpbIBaTb HOTOK. 
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g) 


h) 


i) 


d) 


TIpumeuanue. B cayuae neobxodumocmu kaanan A moocem cocmoamb U3 O6yYX C6AZAHHbIX MesCcOy Cobol 
KIANAHOB, UMO No36O/11eM ObECNeUUusaMb BoInNOMHEHUe HEOOXOOUMbIX ~yHKYUU; 


2) KylanaHb Bu C TIpeACTaBJ1ALOT coboi AIPOCCCJIBHbIe KlalaHbl; OHH UCHOJIB3YFOTCA AIA peryIMpOBaHHuA pacxoyja 
Ta30B B CHCTCMC; 


3) xnanaH D mpegctaBiaeT coOoli 3anopHblit Kala; OH CIIWKUT AIA TOrO, YTOObI H30MpOBaTb Wep2KaTesIb 
(pusIbTpa. 


Bee kjlallaHbl W3POTaBJIMBaloTCa 13 KOppo3HOHHO-CTOHKOrO MatTepHavia. 
Baxyymuoiu Hacoc. IipW OTCYTCTBHU HOTOKa pa3psKeHHe B Hacoce IO OTHOMCHHFO K aTMoc(epHoMy AaBJICHUIO 
cocTaBaeT —75 KI la; Tipu HOpMasIbHoit TeMuepatype UW WaBsleHuu TIOJIHbIL pacxoy, 4Wepe3 Hero COCTABJIACT He MeHee 


28 51/MuH. 


Peeyiupoeanue memnepamypol: TeMulepaTypa M0 BCeli BHYTpeHHel JIMHHH NOABOAa mpoO aHamu3aTopa 0 
Hepkateia PUIbTpa NOAAep»xkuBaeTca B UHTepBase 60-175 °C c TouHOcTBIO +15 °C. 





TIpumeuanue. Ocywecmensemca c yelbio npedomepawenua KOHOeHCaYyUU 6BOObl Neped U 6 30HE OepocamenA 
qbusempa. 


Ecru uepe3 NpoOooTOopHuK %*KeaTeIbHO OOecHe4uTb Ooee BLICOKHM pacxoy OTOUpaeMBIX po ra30B, 4eM Yepe3 
Tepxkateib PUIbTpa, MexKTY NpooooTOopHHKoM u KianaHoM A (pyc. A2-1) MOxKHO JOMONHUTeIbHO pa3MeCTUTb 
IIPOH3BOJbHBIM pa3eIHTelb MOTOKa JWId cOpoca u3imMuIHero NoToKa ra30B. JIMHua cOpoca pacmomaraetca m0 
BO3MOXKHOCTH OWKE K Ta3s00TBOLY MmpoOooTOopHuKa UH He BJIMAeT Ha CIMOCOOHOCTh CHCTeMBI oTOopa mpod 
oOeclequBaTb TpeOyeMoe MayeHue WaBleHud Ha 80 % B Ipesemax OOKa MpoOooTOopHuKa. COpacbiBaeMBIii TOTOK 
Ta30B MOXKET HallpaBJIATBCA B aHasIM3aTop CO, wm CucTeMy aHasIv3a BHOB IMUCCHH. 


Ecum HMCHOJIb3SyYeTCA pa3qesIMTelIb WOTOKa, TO HpOBOAATCA UCIIbITAHHA WIA WeCMOHCTpauuMu TOTO, 4TO SJTOT 
pa3sqesMTesb WOTOKa He HU3MCHACT YpOBeCHb AbIMa, WOCTyYHaroulero B Wepr2kaTelIb cbusETpa. STO MOxKeT 
oOecneunBaTEca TYT€M WOBOpOTa BbIXOHBIX JIMHU B TIPOTHBOHOJIOHKHY!O OT paseIHTeIA WOTOKa CTOPOHy HU 
m0Ka3a TOTO, 4TO B NpeesIax TOUHOCTH MeTO{a YPOBCHb JIbIMa H€ MCHACTCHA. 


Ymeuka: MOACHCTeMa COOTBETCTBYeT TpeOoBaHHAM, IIpeXbABIACMBIM IPH MpOBeACHHH CJeAyIOWero HCHbITAHUA: 

1) 3aKkpennTb 4HCTHIM PUT B Dep2xKatTese; 

2) 3aKpbITb kylamaH A YW MOIHOCTBIO OTKPBITb KJlamaHbl B, C u D; 

3) BKJIOUHTb BaKYyMHBIM Hacoc Ha | MHH JIA TOrO, YTOObI ypaBHATh aBsIeHHe; 

4) ocTaBHTb Hacoc BKJIIOUCHHBIM HW H3MepHTb OOBeEMHBIM pacxoy Yepe3 pacxoyomep B TeyeHHe 5 MHH. ITOT OObEM 
He IIpeBbliaeT 5 J (pH HOpMasIbHOM TemMMepaType U WaBJIeEHHH); CHCTeMa He MCHONb3yeTCA JO Tex Op, WOKa He 
OyAYT BbINOJIHeHbI 9TH TpeOoBaHHA. 

Pediexmomemp: vu3MepeHve MWIOTHOCTH Audy3HOro OTpaxeHHA MaTepHaa (PUILTpa OCYMeCTBIIAeCTCA C TIOMOLIbIO 

1 : 
lpHOopa, cooTBeTcTByroulero craHyapty MWCO 5-4 MexazyHapoxHo opraHn3ayun no cTaHyapru3aynu. wametp 


CBeTOBOrO JIyda pedbieKkToMeTpa Ha *uIbTpOBaIbHON Oymare He MpeBbmuaeT D/2, a Takxe CocTaBIAeT He MeHee 
D/10, rage D — quametp uaTHa Ha (busTpe (cM. puc. A2-1). 


1. MexgzyHapoguas opranu3alua No cranyapru3anun, crangapt MCO 5-4 1995 roga, o3arnapnenubiit "Domozpagdua. U3mepenue naomuocmu. Yacme 4 
"Teomempuyeckue ycio6ua OA nOMHOCMU OMmpasceHuA". 
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Pue. A2-1. Cucrema anasn3a bIMa 


2.4 XapakTepucTukn ToMImMBa 


XapakTepHcTUuKH TOHJIMBa COOTBCTCTBYIOT XapakTeCpHCTHKaM, YKa3aHHbIM B HoOaBieHHun 4, 


2.5  Merojbl u3MepeHus xapakTepHcTHK AbIMa 


2.5.1 Padora qBuraTea 


2.5.1.1 J[puraremb paOotTaeT Ha CTal[MOHapHOM MWCIIbITaTeJIbHOM CTeHJe, KOTOPbIM COOTBETCTBYIOIIMM OOpa30M 


oOopy0BaH JIA BbICOKOTOUHDBIX MCIIbITAHHH. 


2.5.1.2 WUcnsrranua TIPOBOAATCA TIpH BeJIM4YNHAX TATH, YTBCpP9KACHHbIX MOJIHOMOUHbIM cepTH@utup yrouluM OpraHoM. 
OGectteuuBaeTcs CTAOMIbHat padota ABHTAaTesA pu KaK OM BeM4MHe TATH. 
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2.5.2 I[popepka Ha yreuky u 4YMCTOTY 


He TIPOW3BOAHTCA HUKaKHxX v3MepeHnit, moKa BCe JIMHHU Hepeyqauwn IIpoo WM KJlanvaHbl He OynyT TOWOrpeTh! U 
cTaOWJIM3MpOBaHBI. Tlepey cepneit MCIbITaHu CHcTemMa TIPOBepAeCTCA Ha YTCUKY UW YHMCTOTY CIC YIOWIUM oOpa3om: 


a) npoeepKa Ha ymeuky: OTCOCAMHUTb IpOOOOTOOPHHK OT JIMHHM UM 3aKpPbITb KOHEL JIMHUM Wepeqaun poo, BbIMOJHUTb 
MIpoBepkKy, Kak yKa3aHO B 1. 2.3 h), 3a HCKMIOYeHHeM Toro, 4TO KanaH A OTKPbIT HM yCTaHOBJIeH B MOOKeHHE 
"Tleperyck", Kamau D 3aKpbIT, a JOMYCTMMbIM ypoBeHb yTe4KH cocTaBIAeT 2 1. BHOBb COeAMHUTb IpoOooTOopHuK 
c mMHueH; 


b) mpoéeepKa ua Yucmomy: 
1) orkpsirp knananpi B, C u D; 


2) 3allycCTHTb BaKyyMHbIii Hacoc HM WolepeMeHHO ycTaHaBIMBaTb KlanaH A B MomoxKeHve "MepenycK" u "mpoba" B 
TeyeHHve 5 MHH, YTOOBI 3allOJIHHTb BCIO CHCTEMY UMCTBIM BO3YXOM, 


3) ycTaHOBUTb kianaH A B TOuOxKeHue "Teperlyck"; 
4) 3akpbiTb kranaH D u 3aKpenuTb B epxKaTesie NCTM PUIbTpyOWM MaTepuall, OTKPBITb Kanan D; 


5) ycTaHoBuTb KianaH A B MomoxKeHue "Mpoba", Hu Mocne Toro KaK Yepe3 :buNbTp mpoiiwzer 50 Kr Bo3sayxa Ha 
KBalpaTHbIii MeTp (WJIbTpa, BHOBb YCTaHOBHTb KilanaH A B MosO*KeHHE "MepelycK"; 


6) U3MeCpHuTb NATHO Ha (busbTpe WU ONpeAeCsIMTb pe3yJIbTUpyrousee YMCIO AbIMHOCTU SN' B COOTBeETCTBHL C TeM, Kak 
OnMcaHo B I. 3 AaHHOTO WoOaBieHus; 


7) ecm 9To 3Ha4eHHe SN' npespuuaet 3, cucTeMa ounaeTca (HIM, APyruMu CIOBaMH, peKTuuuMpyetcs), 1oKa 
He OyyleT Hoy4ueHO 3Ha4eHHe MeHBUIEe 3. 


Cuctema He MCIOJIB3YeTCA, WOKa He OynyT BBITIOJIHCHbI TpeOoBaHna TIPOBepKH Ha yTeuKy UW 4YHMCTOTY. 


2.5.3. Vismepenue xapakTepucTuk JbIMa 


Vi3MepeHua xapakTepucTHK J{bIMa TIPOV3BOAATCA HE3ABHCHMO OT JIPyrHX W3MepeHHii, 3a UCKHOUeCHHEM CllyyaeB, Kora 
TIOJYUCHHBIe B pe3yJIbTAaTe DTHX V3MePeHH BeIMYMHbI 3HAYMTEIbHO MCHbIUe MpeAebHbIX 3HAYCHHM WIM KOTa MO%KHO 
OKA3aTb JOCTOBEPHOCTb 3HaYeHHH [bIMa, NOJYYCHHBIX pW OHOBPeCMeHHbIX H3MePeHHAX, HW B STUX ClyuadX H3MepeHHe 
XapaKTepHCTUK J[bIMa MOXKET OCYLICCTBIATBCA OJHOBPeEMeHHO C H3MepeHHeM IMHCCHH Ta3z000pa3HbIx BelljecTB. Bo Bcex 
cly¥atx CTporo coOsOsaloTcA W3O%*KeHHbIe BU. 2.2.2 TpedOoBaHua K pafMycaM u3rHOoB JMHUM WoAadH mpob. Cosmaetca 
TakoKe TOCHCTeMa aHasIu3a J{bIMa, OTBEUAIOIat TeXHHYeCCKUM TpeOOBaHHAM, V3J1I02%KCHHBIM B II. 2.3. B cooTBeTCTBHM C 
puc. A2-1 npu nomy4eHun oOpa3l0B 3arpa3HeHHBIX (PWJIBTPOB BbINOMHAIOTCA CIE TYIOWIMe OCHOBHBIe OnepallHu: 


a) BO BpeMaA padortsi ABMTaTesIA, KOra IIpoOooTOopHHuK yCTaHOBJICH B HYYKHOM HOJIO7KCHUN, Kalan A He 3aKPbIBaeTcA, 
WMHave MOLyT CO3AaTbCA YCIIOBUA TIA oOpa30BaHua B JIMHUAX TBCPAbIX YacTHH; 


b) ycTaHoBuTp Kanan A B TosoxKeHHe "Teperyck", 3aKpbITb KanaH D u 3aKpelMTb B AepxKaTese 4MCTHIM (uITp. 
IIpoyomxKaTs mponyckaTb mpoby BEIXJIONHBIX ra30B B HOJOKeHHM "TepeltycK" B TeYeHHe 10 KpaiiHeli Mepe 5 MuH, 
Oka J[BHTaTesIb padoTaeT B TpeOyeMbIX IKCIVIyaTAaWMOHHBIX YCIOBHAX WIM B YCIOBHAX, OJIM3KUX K HMM; KJlalaH C 
yCTaHaBJINBaeTCA B OOXKCHHE, COOTBETCTBYrIOLIee pacxoyy 14 n/mun + 0,5 n/mMnH; 


c) OTKpbITb kKianaH D u ycTaHoBuTb Kanan A B HomoxKeHHe "Tpoba", a KlallaH B cHOBa yCTaHOBUTb B MOOKeHHe, 
COOTBETCTBYIOINee pacxoy, yKa3aHHOMy B HOAMyHKTe b); 
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d) ycTaHoBuTs kianaH A B osox%KeHMe "Tepellyck" HW 3aKpbITb KlatiaH D; 3aKpenmuTb B AepxKaTele YHCTHIM (PUISTP; 


e) Kora YCJIOBUA padorTsI ABUMTaTesA cTaOwsIM3HpyroTca, TIponyCcKaTb HOTOK oTOOpaHHBIx ra30B B TeyeHHe | MHH 10 
CHUCTeMe Np NOUJOHKCHUAX KIalaHOB, YKa3aHHbIX B NOAIYHKTe d); 


f) oTKppiTs KnanaH D, ycraHoBuTb kianaH A B MouoKeHHe "Tpoba", B ciLy4ae HEOOXOAHMOCTH BHOBb YCTaHOBUTb 
BCJIMYHHbI pacxoya HW MponycKaTb OObemM OTOOpaHHbIX ra30B (CM. MOAMyHKTh)) m0 cucTeMe Wo Tex Hop, WoKa 
KyanaH A He .OyqeT CHOBa yCTaHOBJICH B HOsO%KeHMe "Mepellyck", a 3aTeM 3aKPBbITb KylanaH D; 

g) CHATb 3arpA3HeCHHbIM PUJIbTP VIA aHAJIN3a M 3aKPeMNTb B WepxkaTese YACTEIM PUILTp; 

h) oObembI oTOOpaHHEIx mpoO HaxogaTca B MHTepBane 12—21 Kr BbIXJIONHBIX ra30B Ha KBalpaTHbIii MeTp (uIbTpa U 
BKJIIOUAIOT OOPA3Lbl, OOBEMBI KOTOPbIX CocTaBIAIOT 16,2 KT BBIXJIOMNHbIX Ta30B Ha KBalpaTHbIM MeTp :usbTpa WIM 


7Ke NpeBbIMarwT WIM He FOCTHTarwT 3TOM BeIM4HHBI. Jina K@KOFO pexKUMa padotTsI ABUTAaTesA IMCIIO UCIOJIbSYeMBIX 
TIpoO COCTABJIACT He MCHC? 3; B CJLydae HeoOxOJUMOCTH yka3aHHble B HOAWYHKTax e)-g) omepalwuu NOBTOPAFOTCA. 


3. PACUET WHACJA JIbIMHOCTH HA OCHOBE JAHHbIX W3MEPEHHMA 

3.1 TlomyyeHHpie B COOTBeTCTBHU c TomoxKeHHAMH 1. 2.5.3 OOpa3IbI 3arpax3HCHHBIX (UWIbTPOB aHaJIM3MpyHOTCA C 
TIOMOMIbIO pedsieKTOMeTpa, Kak yka3aHO B I. 2.3. B kKayecTBe MOAKIaIKU UCHONb3yeTCA MaTepvasl YepHOrO Beta c 
aOcOMFOTHOH OTpaxkaTeIbHOH cilocoOHocTHIO MeHee 3 %. BemmunHbl aOcomHOTHOM OTpaxkaTesIbHO CMOCOOHOCTH KaxKOrO 
3arpaA3HAFOero (pubTpa R, UCHOUb3YIOTCA JIA pacueTa YMeHBINeHHA KOIPPUIMeHTa OTPAkKeHHA 0 cleAyroulel tbopMysie: 

SN’ = 10001 — Rs Ry), 

roe Ry —aOcomotTHasd OTpaxkaTesbHad CHOCOOHOCTS MaTepuana YMcTOrO (usbTpa. 

3.2 Maccbi pa3yIM4HBIx 1po6 paccunTpIBaroTca 10 (bopMysie 


W = 0,348 PV/T x 10° (xr), 


rye P u T — cooTBeTcTBeHHO aBseHve Ta30B B Mpobe B MacKaIax HM TeMMepatypa B rpantycax KesbBuHa, M3MepeHHEre 
HellocpeJICTBeHHO Hepey, pacxoyomepom, a V— u3MepeHHbIii OObeM IIpoObI B KyOM4eCKHX MeTpax. 


3.3 [na Kaxkyoro pexkuMa paOoTsl ABHTaTesa MB CILyyae, CCIM OOBEMBI MIpOOL! OTIMYAIOTCA OT CTAaHAapTHOTO 3Ha4eHHA B 
O6IbUIY10 WIM MeHBIIy!0 CTOpoHy, Ha rpadbuK 3aBucumocru SN' ot log W/A (rue A — mOMIayb 3arpax3HeHHOrO (pusTpa BM) 
HaHOCcATCA pa3M4Hbe 3HayeHHaA SN’ wu W. Ucnomp3ya mMHeiHy!0 3aBHCMMOCTb, HOJIYYeHHY!O MeTOXOM HaHMeHbILHX 
KBayipaToB, BbuucIaetca 3HayeHHe SN’ wa W/A = 16,2 Kr/M’, WM 93TO 3HaueHHe cooOljaercd B KayecTBe 4HCIa 


ibIMHocTu (SN) 4a aHHoro pexumMa padoTsl ABHraTesa. Ec MCHOb3yIOTCA MpOObI TObKO CTaHapTHbIX pa3MepoB, 
cooOmjaemoe 3HayeHne SN OyJeT npecTaBIATb CpeqHee apuMeTHYeCKOe pa3zIMYHBbIX OTACIbHBIX 3HaVeHHH SN’. 


4. COOBMJEHHE JAHHbIX THOJIHOMOUHOMY CEPTH®HOYMPYIOLUEMY OPrAHY 


PesyIbTaTbl W3MepeHHaA cooOulatoTcA MOJHOMONHOMYy cepTHuuMpyroujemy opraHy. Ilo KaxyoMy MCMbITaHHIO 
COOOMaIOTCA CIE AYIOWHe JOMOMHUTEIIbHbIC AaHHBIe: 


a) TeMilepaTypa ra30B B mpobe; 


b) aBneHue ra30B B mpobe; 
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c) daxtTwyeckuii oObeM mpoOsl AIA ycnoBuM OTOOpa 3TUX pod; 
d) daxtTuyueckunit pacxoy oTOOpaHHEIx ra30B JIA yCIOBHM OTOOpa mpob; 


e) MOATBepxKTeHHve O IpOBeAeHHU MpoBepoK Ha yTeudky Mu uNcTOTY (cM. I. 2.5.2). 


JIOB 2-7 V/1/18 


AJOBABJIEHHE 3. TITPHBOPbI HW METOJIbI H3MEPEHHA 
QIMUCCHH TASOOBPASHBIX BELTECTB 


1. BBEXJEHHE 
IIpumeuanue. Onpedenenuvie 6 Hacmoniwyem OobaeleHuUu npaéula KacaiomcA noyueHuA npedcmasgumerouoix npod 
BbIXIONHIX 2a306 U UX NOOaUU B CUCMeMY U3MepeHUA IMUCCUU, 6 KOMOpOt onU aHanuzupyiomca. JaHHole npaeusa He 
npuMmenuMmbl K O6uzamenam c dopcascuou Kamepou. I[pednazaembie Memoobi AeIIOMCA XapaKMepHbimu OA HaUboNee 


coeepweHHoOU, e2KOOOCMYNHOU U WUPOKO NDUMeHAeMOU COBpemMeHHOU NPaKmMUKU. 


Vicnoub30BaHHe JIKOOBIX TIpOWeAyp, IKBUBAJICHTHBIX H3JIOKCHHEIM B qoOaBieHun, pa3pelmaetTcaA Mocwe WpeqCTaBleHuA 
Tipe zBapnTesbHoH 3aABKH UH Ce YTBCpKTCHUA NOJIHOMOUHBIM cepTu@ulupyrolluM OpraHoM. 


2. ONPEJEJEHUA 


B Tex CciarydaaAx, KOra B HaCTOALIeM no0aBieHHun ynloTpeOAroTca TIPHBeCHHbIe HWKe TepMHHbI, OHH UMCHOT 
ce Hyroulve 3HadeHusA: 


Apeud HYJA. 3aBucallee OT BpeCMeHH OTKJIOHCHHE BbIXOAHOTO CHTHasia lmpHuOopa OT 3aaHHOoroO HYJICBOTO 3HaYeCHHA TIpu 
TIPOXO7KTCHHUN Wpe3 Hero Fa3a, He COAepKallero KOMNOHECHTa, MOWIe#Kallero U3MepeHHto. 


Humepdepenuyua. Peakuua upHOopa Ha MpvcyTcTBHe [pyrHX KOMIMOHCHTOB, He ABIAIOWIHXCA Ta30M (HIM TMapoM), 
XapaKTepHCTUKU KOTOPOTO MOWIeKAT U3MepeHH. 


Konuenmpauua 2a3a. OObemMHat AOIA WpeAcTaBsIAroOWlero UHTepec KOMIIOHCHTa B ra30BoH cMecH (BbIpaxkaeTca B 
TIpOWeCHTax OT o0beMa WIM MHJUIMOHHBIX yacTaAx). 


Hepacceusarowmui ungpakpacnoiit ananuzamop. Wpudop, KoTopplii c MOMOINbIO MOTIOMWeHHA IHepruu HHPpakpacHoro 
W3IYACHHA OCYINECTBIIAeCT CeICEKTHBHOe H3MepeHHe KOHKPeTHBIX KOMIIOHCHTOB. 


Aynesou 2a3. Ta3, Wovexalui MCHOsb30BaHHIO pH yCTaHoBKe lpHOopa B HyJIeBoe WIM HelTpasbHoe NOOKeHHE. 


Omnowenue 6030yxa K monnuéy. OTHOLIeHHe MaccoBOro pacxoyja BO37yxa, Wpoxodamfero wepe3 TOPAYYIO CeKIHIO 
ABHTaTesiA, K MACCOBOMY pacxO/ly TOIMJIMBa B ABHTaTeie. 


Tnameuonuzayuonnviit Oemexmop. JleteKtop uoHH3alun WupPy3MOHHOrO BOAOPOAHO-BO3AYWIHOTO TWiaMeHH, BbIarouuit 
CHTHasl, HOMMHAJIbHO MIpOMOpuMOHaIbHbIM KOMMYECTBY YIIEBOAOPOAOB, MOCTYMAalOW[HX B ITO IWIaMaA B CMHHLY BpeMeHH 


(cuutaetca, 4TO CHIHaJI Ope TeAeTCA AMCJSIOM MOCTYHarOunx B WJIaMA aTOMOB yrslepoa). 


Toemopaemocms. TouHoctb, c KOTOpOl W3MepeHHe XapaKTepHCTHK aHHOTO HeH3MeHAeMOTO OOpa3lla MO#KeT OBIT 
BOCIIPOH3Be CHO Ip MOBTOPHBIX H3MepeHHAX Uepe3 KOPOTKHe HHTepBasIbI BPeMeHHU Ge3 NOACTpouKu mpudopa. 


Pa3pewarowaa cnoco6nocms. Haumenbilee U3MeHEHHE pe3yIbTATOB 3aMepa, KOTOPOe MOxXET OBIT OOHapy%KeHoO. 
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Peaxuua npudopa. Vi3smeHeuue BbIXOAHOLO CHTHasia mpHuo6opa B 3aBHCHMOCTH OT H3MCHCHHA KOHICHTpaluy Fa30B B mpooe. 


Cmaéounsnocms. TouHocTb, C KOTOpOM MOBTOpHbIe H3MepeHHA MO JaHHOMy HeH3MeHAeMOMYy OOpa3lty MOryT ObITb 
BbIep2KaHbI B TEUeHHe OMIpeeIeHHOTO MpOMeEXxXKYTKa BPeMeHH. 


Tapuposounsiit 2a3. JTaNOHHbIM = Ta3, COCTaB KOTOpOrO M3BeCTeH C BbICOKOM TOUHOCTbIO, MpeqHa3sHayeHHbI yA 
MCIOJIb3OBaHHA TIPU peryIMpOBKe, HacTpoOlike U MepHoAM4eCKUX MpoBepKax Mpuoopos. 


Tounocmp. CreneHb TIpHOIMKeHuA v3MepeHHoli BeJIM4HHbI K UCTHHHOM BeJIMUHHE, onpeyeseHHoli He€3aBHCUMO OT STOTO 
W3MepeHHaA. 


Yacmeit na munauon (ppm). Equnuua oObemMHol KOHUeHTpalun ra3a Ha MHJUIMOHHYIO 4aCTb OObeMa Ta30BOl CMECH, B 
COCTaB KOTOPOH BXOJMT STOT a3. 


Yacmeit na mussuon uacmen yenepoda (ppmC). Monapuas fons yrneBoxopona, yMHoxKeHHas Ha 10° 4 w3MepeHHas Ha 
OCHOBe 9KBHBaJICHTHOCTH MeTaHa. Takum oOpa30m, | ppm MeTaHa oOo3HayaeTca Kak | ppmC. J[1a mpeoOpa3soBaHua 
KOHI[CHTpalHn JOOoro yrueBoyopoya, BbIPAxKeHHOM B PpM, B IKBUBAJICHTHOe 3HAaYeHHe, BbIPAKeHHOe B ppMC, Hy2KHO 
YMHOXKUTh KOHUeCHTpalio 1a3a, BbIPAKeHHYIO B ppM, Ha YHCIO aTOMOB yrslepofla, BXOJALIUX B COCTAB MOJIeKyJIbI rasa. 
Hanpumep, | ppm mponana cootsetctByet 3 ppmC yriesBogopoga, | ppm rexcana — 6 ppmC yrsesogzopora. 


HTynm. Ciryuaiiusre OTKJIOHCHUWA JAHHbIX Ha BbIXOe lpHOopa, He CBA3AHHbIe C XapaKTepHCTHKAaMU TIpoOu!, v3Mepsemoii 3TUM 
IIpHOopoM; UX CileAyeT OTIMYVATb OT XapakTeCpUCTHKH CMeHIeHHA. 


Imajnonnoiit 2a3. CMecb 1a30B 3aqaHHOrO U3BeCTHOTO COCTaBa, KOTOpad UCIOJIb3yeTCA B KayeCTBe OCHOBBI JIA 
pacimm@posKu moka3aHui lmpuo6opa B CQHHNWax KOHWCHTpallun ra3a, U3MepACMOTO STUM IIpHOopom. 


3. TPEBYEMbIE JAHHBIE 


3.1 ImuccusA ra3z006pa3HbIx BelecTB 
Onpenesmaetca KOHUeHTpallua IMUCCHH Cie TyOUHX Ta3oB: 
a) yrmeBogopoyos (HC): oueHka Bcex CoeqMHeHH yrmeBonopona, NPHCyTCTBYIOMWIHX B BbIXJIONHBbIX [a3ax; 
b) okucu yrueBora (CO); 
c) mByokucu yriepona (CO3). 


IIpumeyanue. COz He sAbIAemcA peeyatupyembimM 6eudOM amuUCccUuU OBUzaMelA, OOHAKO onpedeneHue 
Konyeumpayuu CO Heobdxodumo OA Yerel pacuema u npoeepKuU; 


d) okucmoB a30Ta (NOx): olleHKa CyMMBI JByX OKHCJIOB — oKHCcH a30Ta (NO) u aByoKucH a30Ta (NO>); 


e) okucn a3ota (NO). 


1/1/18 AOB 3-2 


Aobaenenue 3 Hpunoocenue 16. Oxpana oxpyotarowei cpedoi 





3.2 [[pouas nadopmanna 


na HOpMaJIN3aWHi JaHHbIxX U3MepeHnsA XapakKTepHCTHK IMUCCHH U AVIA KOJIMYCCTBCHHOYO BbIPaKCHHA UCUbITbIBACMBIX 
XapakTepunCcTHK ABHTaTesA TpeOyetca cretyrousadA JONOJHUTCIbHAaA MHopMallna: 


a) TeMIepatypa Ha BxoJle; 

b) BylaxKHOCTb Ha BXOJIe; 

c) aTmMocdepHoe jaBleHue; 

d) cooTHoIIeHHe BOZOpon/yriepoy B TOMBE; 


e) gpyrve TpeOyemple MapaMeTpbl ABHTaTesia (HanpuMep Tara, 4YHCIO OOOpoTOB poTopa, TeMMepaTypbI ra30B B 
TypOuHe U pacxoy BO3AYxa, MIpoxoAAMero Yepe3 razoreHeparop). 


B cooTBercTBHu c AONOJIHCHHCM Fk HacTOAMeMy oO aBIeHHIO 9TH WaHHble WOUYAUrOTCA 160 TyTe€M WpAMOrO 
W3MepeHHa, mu60 TIYT€M pacueta. 


4. OBWAA KOMMOHOBKA CHCTEMBI 


Jna OU4UNCTKU oOTOOpaHHBIX BbIXJIONHbIX Ta30B, WOTABACMBIX K lpHOopam AIA aHasIi3a Ha COWep2KaHHe OKUHCIIOB a30Ta U 
yIJICBONOpOOB, He UCIIOJIb3YIOTCA o0e3BO2%KHBAaTEIIM, OCYIMMUTeCIH, BOAOOTACINTCIN WIM aHnasyIOrH4Hoe oOopyqoBaHne. 
TpedosaHua K pa3JIMGHbIM HOACHCTCMaM, ABJIAFOULHMCA KOMHOHCHTAMU 3TOK CHCTCMbI, HPHBOAATCA B pa3swee 5; HWKe 
TIPHBOAUTCA WepeyeHb HCKOTOPBHIX orpaHuyuennit UM BapvaHTos. 


a) Ilpeqnonmaraetca, 4TO B cocTaB Kax OM OTebHOM MOCHCTeMBI BXOAAT HeOOXxOUMBIe ycTpolicTBa Aa 
peryMpoBaHHs MoTOKAa, KOHAMUMOHMpOBaHHA HW U3MepeHHs. 


b) HeoOxoqumMoctTh yCTaHOBKH OTKAYHBarOllero Hacoca U (uM) Hacoca Jia WOWadW TOpAGHx TIpoO OyneT 3aBUCCTb OT 
cHocoOHocTH YHOBJICTBOPATb TpeOoBaHHAM B OTHOMCHHH BpeMeHy Tosa IIpoo WM MaccoBoro pacxoyja oTOOpaHHBIX 
Ta30B B aHasIMu3upyrolei UX WOACUCTeCMe. B cBoro ovepeldb, STO 3aBHCHT OT aBsIeHviaA NOTA oTOOpaHHBIX 
BBIXJIONHbIX Ta30B WH NOTepb B JIMHHAX. Cuuntaetca, 4TO B OCHOBHOM 9TH HaCOCcbl WoTpeOyroTca TIpH ONpeTesICHHBIX 
yCJIOBUAX HUCHbBITAHHA TBUTaTesA. 


c) B cayyae HeoOxoqHMOcTH MecTOMONOKeHHe Hacoca AIA WosadH Topsxyux MpoO MoO OTHOLIeEHHIO K MOACHCTeMaM 
aHaJIM3a MOXeT ObITb H3MeHeHO. (HanpuMmep, HeKoTopbie aHamH3aTopbl HC BxmroyaroT B ceOa HacocbI AIA noqayH 
TOPpAYHX MpoO u, CileqOBaTeIbHO, MOTYT CUHMTATBCA NPHTOAHBIMH Id UX YCTAHOBKH Tepey, HacocoM JWI osaun 
TOpsYHX IpoO WaHHOM CHCTeMBI). 


ITpumeuanue. Ha puc. A3-1 uzo6paocena cxema cucmembt ombopa u ananu3a npoO é6bixnonHbIx 2a306, KomopaA 
Xapakmepu3yem OCHOGHbIe MPeOOBAHUA K UCNLIMAHUAM, CBAZAHHbIM C UZ3MeEpeHUueM XAPAaKMepUCMUK IMUCCUU. 


5. OIMMCAHHE COCTABHBIX YACTEM 
IIpumeyanue. Hustce npueodamca o6wee onucanue u xapakmepucmuKu OCHOBHbIX 3eMeHMOB CUuCcMeMbI UZMepenUA 


xXapakmepucmuK 6bIXIONHbIX 2a306 Oeuzameneu. Bonee nodpobuoe onucanue, Kozda 3mo Heodxodumo, Oaemca 6 
Oonoanenuax A, Bu C Kk Hacmosiyemy OobaeieHur. 
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Tom II 











Q OBOSHAUAET KIIANAH (FPYNAY KMANAHOB) ANA 


tTALL TEMNEPATYPA JIMHUU PET YSIVPYETCA JO 160 °C. 


MPOBOOTBOPHNK TEMNEPATYPA SIMHMN PET YNUPYETCH 0 65 °C. 


BbIXNONHOE | 3S rrr 
conyo AONONHUTENBHBIE NPAMEYAHMA UV NOLPOBHOCTM 








OCYLIECTBIEHNA BbIBOPA TPEBYEMOTO HANPABNIEHUA. 





a COMEP)KATCH B TEKCTE. 
| 


2 BbINYCKHOE BbINYCKHOE BbINYCKHOE 


OTBEPCTUE OTBEPCTNE OTBEPCTUE 


NIMH NOAAUN 


NPOB AHAIIU3 
HC 





CBPOC HACOC “eo 


TAPVPOBOUHbIN 
TAS 


TAPUPOBOUHbIN 
TAS 


BbINYCKHOE 
OTBEPCTNE 








Puc. A3-1. Cxema cuctembi oT6opa H ana.inu3a mpo6 


5.1 Cucrema or6opa npo6 


5.1.1 TIpo6oor6opHuk 


IIpoOooT60pHuk OTBeYaeT CIEAYIOWUM TpeOoBaHHsaM: 


a) 


b) 
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Martepnasiom IpoOooTdopHuka, B KOHTAKT C KOTOPbIM BCTYHaeT mpo6a SMNCCHN BBIXJIONHbIX Ta30B, ABJIACTCA 


Hep2KaBerols{ad CTasib WIM apyroii XMMH4eCCKH HeaKTHBHbIi MaTepHall. 


Ec Mcnomb3yeTca TpOOOOTOOpHHK C HECKOJIbKHMH OTBEPCTHAMH JIA OTOOpa mpob, Bce OTBeEpCTHA AIA OTOOpa 
T1poO UMeroT paBHBIii WHametp. IIpoboorOopHuk KOHCTpyupyeTca TakKHM OOpa30M, 4TOOBI 10 KpaiiHei Mepe 80 % 


TawqeHHA TaBJICHHA WpOXoAAMero Wepe3 Hero NOTOKA IIpHXOAHJIOCh Ha OTBeCPCTHA. 


UYncio Touek Ayia oTOopa 1po6 cocTaBiaeT He MeHee 12. 
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d) IInlockoctTb oTOopa TIpo6 pacimosIaraeTCaA HaCTOJIbKO OM3KO K WJIOCKOCTH BbIXJIONHOrO coma ABUTaTesIA, HACKOJIbBKO 
9TO TO3BOJIAIOT XapaKTepHCTHKH ABUTaTesA, OTHAKO B JIKOO0M Ccirydae OHA HaxOAHTCA B ipewesax 0,5 7AWaMeTpa 
COllia OT BbIXOJHOM TJIOCKOCTH. 


e) loyatoujii 3aaBKy NpecTaBdeT NOMHOMOYHOMY cepTudulupyroulemy opraHy, C MOMOLIbIO HOApPOOHEIX 9TIOp 
pacnipeyemeHud KOHUeHTpalHii, WOKa3aTeIbCTBa TOTO, YTO MpewiaraeMad UM KOHCTpyKUMA HW MecTOMOO%KeHHe 
mpoOooToopHuka obecrieyaT NOMyYeHHe MpeACTAaBHTeIbHBIX MpoO Aidt KaxKTOM W3 yCTaHOBJICHHBIX BeJIM4HH TATU. 


5.1.2 JlwHuu oT6opa mpo6 


IIpoOsr nogarorct 43 mpodOooTdOopHuka B aHalu3aTOpbl UO JIHHHH C BHYTpeHHHM MaMeTpoM 
4,0-8,5 MM 110 KpaTuaiillieMy MapUIpyTy, HcrOJb3yA Takoe 3HaYeHMe pacxoga, YTOObI BPeMA TOAadH CocTaBsAIO MeHee 10 c. 
Temlepatypa B 3TOM JIMHHM NOAepxuBaeTcaA B Mpezenax 160 °C + 15 °C, 3a uckIOuYeHMeM: a) paccToAHUA, HEOOXOAHMOTO 
WIA OXNAKTeHUA Ta3a C YPOBHA TEMUepaTypbI BbIXJIONHBIX Ta30B JO TeMIepaTypbl peryHpoBaHHA B MHUM, Hb) HHH, 
Tosarolel UpoOs! B aHamu3aToppl CO, CO, u NOx. B qaHHol sMHuM NOAepxKUBaeTCA TeMIepatypa 65 °C + 15 °C. Korga 
oTOop mpoO ocyllecTBIAeTCA C LebIO W3MepeHuA cocTaBaoMux HC, CO, CO, u NOx, smHua w3roTaBIMBaeTca 13 
HepxKaBerollel CTasIM MIM WWIM@oBaHHoro HallOJHeEHHOrO yryiepoyom Matepuasa HTD. 








5.2 AnamM3aTop yrieBoxopox0B (HC) 


V3mMepenue oomjero cofepxKaHiA YIICBOTOpOOB B mpo6e TIPOBOAUTCA C HOMOMIbIO aHasIM3aTOpa, B KOTOPOM MO@K]Ty 
SNeKTpOAaMW WOMOrpeToro WiaMeHOHU3aWHOHHOTO WeTeKTOpa (FID) TIpOXOAHT MOHM3al[MOHHBIN TOK, MIpOMopuMoOHasIbHBIih 
MaCCOBOMY pacCxO]ly YIJICBOXOpOAOB, BCTYyIiarOWluxX B Hpowecc ropeHuaA BOWOpora. IIpeanomaraetca, 4TO aHasIv3aTop 
BkylOUaeT B CceOs KOMIIOHCHTBI, UpeHa3HadeHHble JIA peryIMpOBaHuaA TeMIilepaTypbl UW pacxO]la ra30B, COWep»Kau{UxcA B 
mpoOax mlepellyckKa ra30B, Fra3s0BOroO TOIJIMBa HU OXJIaxKTarOulMxX Ta30B, WH ATO OH o0ecneunBaeT TIpoBeyeHue 3p:beKTUBHEIX 
KOHTPOJIBHBIX TapHpOBOK J{Walla30Ha VU HYJA. 


TTIpumeuanue. OOwue mexnuyeckue mpeboeanua npueodamca 6 OononHeHuu A K OaHHOMy OobaeleHulo. 


5.3. AnamM3aTOpbi OKUCH HM AByOKUCH yrsiepoya (CO u CO,) 


Jia W3MepeHiA STHX KOMIHOHCHTOB HCIIOJIB3YFOTCA HepaccenBarwollHe wHdpakpacHple aHasIv3aTOpbl, KOHCTPyKUHA 
KOTOPBIX TIpeyCMaTpuBaeT HCIIOJb30BaHve ITpPNHUHTa TuddepenuMasbHOTO MOPUIOM[CHHA ODHepPIuu B NapasVICJIbBHbIX 
SIeMCHTax, CTaHapTHOroO U oToOpaHHoro Ta30B, HpWu4eM SJIeCMeCHT WIM Tpylna SJICMeCHTOB JIA KaxKyOrO H3 STHX 
KOMHOHCHTOB [a3a COOTBCTCTBYIOIIHMM o0pa30M CeHCHOMIM3UpOBaHBl. IIpeaycmatpnBaetca BbIMOHeHHe 93TOM 
aHasIM3upyroluei TmloyCHcTeMou BCexX HeOOXOJMMBIX PyHKUMH, CBA3AHHBIX C YUpaBJICHHeM UH peryJIMpOBaHHeM NOTOKOB 1[a3a, 
COepKalluxca B mpo0ax, a TakKoKe HOTOKOB HyJI@BOrO Ta3a UH MOMeCpeCdHbIxX MOTOKOB. PerymupoBannue TeMHepatypbl OTBeCUaeT 
TpeOoBaHHAM H€3aBUCUMO OT TOTO, B KAKOM COCTOAHUN U3MepAeTCA mpoba (By1axKHOM WIA cyxXoM). 


IIpumeuanue. OOwue mexnuueckue mpeboeanua npueodamca 6 OonosHeHuu B kK OaHHomy OobaéeieHuto. 


5.4 Ananmu3aTop okuc10B a30Ta (NOx) 


Vismepennue ra30B0ii KOHUeHTpallMu oKucH a30Ta (NO) mpoBogHTcsa 10 MeTOAY XCMHJIIOMHHECICHIMH, B COOTBETCTBHH C 
KOTOPbIM Mepa MHTCHCHBHOCTH H3Iy4eHHA BCTYMaloulero B peakuHIo NO c qobaBmeHuem O3 CooTBeTCTByeT Mepe ra30BOl 
KoHyeHTpauuH NO. Jo mpopeyqeHua u3smMepeHua HeoOxoyquMo UpeoOpa30BaTb KommoHeHT NO, B NO B konBeptepe, 
oOnaqaoujeM HyKHOM 9Pd@ekTHBHOCTHIO. PesybTUpyloulad cucTemMa u3MepeHua NOx Bkr04aeT HeEOOXOAMMBIe yCTpolcTBa 
JUIA peryIMpoBaHuA TOKa, TeMMepaTypbl H Apyrux MapaMeTpoB MH OOecHedYHBaeT BO3MOXKHOCTH BbIMOJHCHHA OOBMHOM 
Mpoleypbl TAPHPOBKH HysIA HU WHalla30Ha U3MepeHHUA, a TakoKe MIpOBeeHHA MpOBepoK 3:deKTHBHOCTH KOHBepTepa. 


ITpumeuanue. OOwue mexnuueckue mpeboeanua npueodamca 6 OononHeHuu C K OaHHOMy OobaelenHuto. 
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6. OBA METOJMKA HCIbITAHHH 


6.1 Padora qBuraTeisa 


6.1.1 J|puratesib paOotaeT Ha CTauWOHapHOM NUCIIbITAaTCJIbBHOM CTCHIe, KOTOpBIii COOTBCTCTBYFOUNIMM o0pa30M 
odopy0BaH ASIA HpOBeTeCHuA BbICOKOTOUHBIX MCIIbITAaHHH. 


6.1.2 Ucnbiranua c WesbIO H3MepeHiA WapaMeTpOB SMHCCHH NpOBOAATCA Upu BesIM4YMHAax TATU, OUpeeCsICHHbIX 
TIOJIHOMOUHbIM cepTHd@utup yrouluM OpraHoM. OGOecneunBaetcs cTaOMIbHad padota ABUMTaTesA Wpu KaxkOu BeJIMUMHE TATU. 


6.2 OcnoBHand TapHpoBka npHoopoB 


TTIpumeuanue. OcuHoenaa Yellb maxou mapupo6Ku 3akKiroOuaemcA 6 MOM, ymoOol yOeoumbca 6 cmaobulbHocmu Uu 
JIUHeEUHOCMU UX xapakmepucmuK. 


6.2.1 Tlogqarommi 3aapky Ha IpoBeyeHve UCIbITaHvi MpeAcTaBsAeT MOJHOMOUHOMY cCepTuulMpyrollemMy opraHy 
WOKa3aTeIbCTBA TOTO, YTO aHasIMTHYeCKad CHCTeMAa COOTBETCTBYIOIIMM OOpa30M TapupoBaHa KO BpeMeHH MpoBeyeHuA 
MCIIbITaHHi. 


6.2.2 Uro kacaetca aHaM3aTopa yrieBONOpoOAOB, TO MpH STO TapHpoBKe NpoBepsxeTca, HaxOWATCA IM NoKa3aHuA 
WeTeKTopa KucTopoqa UM M30upaTebHbIe MOKa3aHHA eTeKTOpa yrweBOOpoyOB B Mpesewax, yCTaHOBJICHHbIX B 
youomHeHun A K WaHHOMy yoOaBseHuto. Koasdduuvendt mone3Horo JelicTBua (Km) KoHBeptopa NO./NO mpopepsetca 
TakoKe Ha COOTBETCTBHe TEXHHYCCKMM TpeOoBaHNAM Jono uHeHUA C K JaHHOMY JOOaBJIeHHIO. 


6.2.3 IIpH mpoBepke xapakTepvicTHK KaxKOroO aHaIM3aTOpa UPHMeHAIOT ykKa3aHHyIO HW%xKe MeTOAMKy (c 
MCIIOJIb30BaHHEM TapHpOBOYHOTLO H UCIbITBIBAeMOFO Ta30B, KaK yKa3aHO B Foo NHeHUM D kK WaHHOMy OOaBsIeHUIO): 


a) BBeCTH HyIeBoii Ta3 HW YCTAaHOBHTb mpHoop Ha HOJIb, 3al11MCaB COOTBCTCTBYIOWIHMM o0pa30M ero WOKa3aHUA; 


b) Qa KaxkJoro 9KCILyaTayMOHHOTO Mala30Ha BBeCTH TapMpOBOUHbI ra3, ra30Bad KOHIeHTpallua KOTOpOrO 
COOTBETCTBYeT (HOMHHAJIbBHO) OTKIIOHCHHIO CTpesIKH IpHOopa Ha 90 % Bcero WHalla30Ha U3MepeHuaA UpHoopa (FSD); 
COOTBETCTBYIONIMM O6pa30M OTperysMpoBaTb KOIPPHUMEHT ycusIeHHA MpHOopa HU 3allMcaTb ero NOKa3aHHA; 


Cc) BBeCTH TapHpOBOUHbIe ra3bl, ra30Badt KOHUCHTpalWA KOTOPbIX MpHOMH3HTeIbHO cooTBeTcTByeT 30, 60 u 90 % 
BeJIM4HHBI FSD, u 3anvcaTb WoKa3aHuA aHaIM3aTopa; 


d) mpoBecTu UpaMyto JIMHHIO HaMMeHbILNMX KBalpaTOB Yepe3 TOUKH, KOTOPble COOTBETCTBYIOT ra30BOl KOHWeHTpallHH, 
pasHoii 0, 30, 60 u 90 %. Ecam 9To mpu3HaeTca HEOOXOAHMBIM, JIA OCHOBHOM MOyeIM aHanM3aTopa CO ui (umn) 
CO, 6e3 IHHeapH3alHN BbIXOa IPOBOAHTCA KpHBad HAMMCHBIIHX KBalpaTOB COOTBETCTBYIOWIeH MaTeMaTH4ecKol 
(opMyJIbI C HCHONb30BaHHeM JONOJHUTCIbHBIX TapHpOBOUHBIX To¥eK. B cylyyae, ecu Kakas-1u00 ToUKa 
OTKIOHAeTCH Gomee 4eM Ha 2 % OT 3HAYeHHsA BCero JMana30Ha H3MepeHusa IpHOopa (uM +1 ppm’, B 3aBHcHMOCTH 
OT TOrO, Kakad BeIM4YHHAa OONbIUe), WIA IKCIIyaTaWMOHHOTO MpHMeHeHHA CieqyeT MOATOTOBHTb TapHpoBouHy1o 
KPHBYI0. 








* Kpome anamu3atopa COo, WI KOTOpOro 9TO 3HayeHHe CocTaBisaet +100 ppm. 
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6.3 Tlo1b30BaHne npuoopamu 


6.3.1 V3mepenna He WpOBOAATCA WO Tex WOp, HOKa Bce TIpHOopsI WM JIMHWYM WoOwaun TIpoo He WOWOrperTbl WU He 
cTaOWJIM3HpOBaHBl, a TakoKe He BbITIOJIHCHBI CIICTYFOWMe TIpOBepKu: 


a) 


b) 


TipoBepka Ha yTeuky: WO MpoBeyeHuA cepuli MCIIbITaHuM ~CuUcCTeMa TIpoBepxeTCA Ha YyTeCuKy WYTCM H30JIAWMU 
IpoOooTdopHuka UM aHasIM3aTOPOB, HOACOCMHCHHA UU BKJIFOUCHHA BaKYYMHOTO Hacoca, KOTOpbIii lO CBOMM 
XapakTeCpuCTHKaM SKBUBAJICHTCH HaCOCy, HCHOJIB3YCMOMY B CHCTeCMe H3MepeHua ypoBHeii JIbIMa, C IWeJIbIO IIpOBepKu 
TOrO, 4TO BesIM4YHHAa YTCYKH B CHCTCMe COCTAaBJIAeCT MeHee 0,4 /MHH TIpH YCJIOBHUAX, COOTBCTCTBYFOUINX 
HOPMa@aJIBHBIM TeMMepatype UU WaBsIeHuto; 


IIpOBepKa Ha 4MCTOTY: H30UMpOBaTb CucTemy oTOopa poo ra3a OT NpoOooTOOpHHKa VM NOACOeCAHMHUTb KOHEI JIMHMU 
oTOopa mpoO kK ucTOUHHKy HysIeporo ra3a. [lonorpeTb cucTemy oO padouel TemIepaTypbl, HeoOxoqNMON WA 
IIpOBeAeHHA W3MepeHH coyepxKaHHuA yruieBoqopozoB. BearouuTb Hacoc oTOopa mpo6 u ycTaHOBHUTb BeIMYMHy 
pacxoyla, paBHy!0 TOM, KOTOpad HCIOb3yeTCA IPH UCIIbITAHHAX IMMCCHU [BUTaTeeu. 3aperucTpupoBaTb NoKa3zaHHe 
aHalM3aTopa COsepxKaHuA yreBoqOpoAOB. ITO WoKa3aHNe He MpeBpiuiaeT | % OT ypoBHA IMMCCHU WBUTaTeA Ha 
pexumMe Masioro ra3a uu | ppm (BbIpaxKeHHBIX Yepe3 coRepxKaHve MeTaHa), B 3aBHCMMOCTH OT TOTO, Kakad 
BesMuMHAa OOUBIIe. 


TTpumeuanue 1, Jia mozo umobol uckmiouwumb 3HAYUMeNbHOe 3a2pA3HEHUe MUHUL NodauU npob, Xopowel npakKmuKOU 
AGBIACMCA OOPAMHAA NPOOYEKA IMUX MUHUL BO BPeMA UCNbIMaHUA OBU2AMeIA, NOKA 30HO HAXOOUMCA 6 BbIXIONHOM conse 
OeueamelA, HO XAPAKMEpUCMUKU IMUCCUU He UZMePAIOMCA. 


TIpumeyanue 2. [lone31o makoice KOHMposUpoeamb Kavecm6O BCACbIBaeMOZO 6O30VXA 6 HaYAaIe U 6 KOHYe ucnoIMaHull, 
a makoice no Kpatinel Mepe uepe3 KadicObIli Yac 6 xode ucnoImanull. Ecnu ypoeHu CuumatOmMcA 3HAYUMENbHbIMU, MO UX 
HeOOXOOUMO yuUMbIEaMb. 


6.3.2 OKcIUIyaTalHOHHble U3MepeHHA NPOH3BOAATCA Cle AyIOUIMM OOpa3om: 


a) 


b) 


d) 


C TIOMOLIbIO COOTBCTCTBYIOM[Cro HYJICBOLO ra3a HPOU3BeCTH BCe HeoOxOJMMBIe BUAbI HacTpoikn TIpHOopos; 


BBCCTH TapHpOBOYHbI ra3, ra30Bat KOHUeCHTpallua KOTOPOrO COOTBETCTBYeT (HOMHHaIbHO) 90 % BemMuHHEI FSD 
UIA BCX MOIeKAaWHX HMCHOUb30BaHHIO HHTePBaJIOB H3MepeHHA, HU COOTBETCTBYIOWJMM OOpa30M yCTaHOBHTb 
3allMcaTb 3HayeHHe KoaPPuUMeHTa YCHIeHHA; 


Tlocuwie TOrO Kak padota ABUTAaTesA cTaOumm3upyerca Ha TpeOyemoM PpOKUMe TATH, WPOWOJDKUTb UCIIbITAHHA 
ABMTaTesaA UW HaOsHOeHHe 3a Ta30Bol KOHIeHTpaunet 3arpA3HAIOMIMX BeleCcTB WO Tex HOp, WOKa He OynyT 
TIOJTYAUCHbI cTaOHJIbHBIe M1OKa3aHHA, KOTOPbIe peruCcTpupyroTca; 


B KOHUC HCHbITAHHA, a TAK7KE BO BPCMA MCIbITaHHi yepe3 HHTepBaJIbl BDCMCHNH, He IIpeBbIMaroulHe 1 4, IpOv3BecTu 


TIOBTOPHYy?!t0 IIpOBepKy HYJICBbIX HW TaPHPOBOUHBIX TOUCK. B cyrydae, ecIv Kakasl-IMO0 TOUKAa CMeCTUIACh Ooee 4eM 
Ha +2 % oT AMaila30Ha FSD, impHoop HaCTpavBaeTCaA BHOBb B YCTAHOBJICHHBIX NpeesIax WU UCIbITAHHe NOBTOPACTCA. 


6.4 Iposepka 6Gananca yrseposa 


Kaxkqo0e McibITaHe JOJDKHO BKIIIOUaTb IIpOBepKy OTHOWECHHA BO3yxa K TOIIMBY, paCCUHTaHHOrO 110 OOBeAHHeEHHOMY 
oOpa3lly OOMlei ra30BOl KOHIeHTpalluu yriepoya, 3a MCKIIOUCHHeM KOHICHTpaluu AbIMa, KOTOpad JOIDKHa COBMaaTb Cc 
TouHocTbIo Wo +15 % c AaHHbIMH pacueTa OTHOUIeHHA BO3AyXa K TOMJIMBY Id pexuMa pysleHus/Mayloro ra3a MC 
TOUHOCTHIO +10 % WIA BCeX OCTAJIbHBIX pe?%KHMOB padoTpl AWBuratessA (cm. ut. 7.1.2). 
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7. PACUETHI 


7.1 ImuccnaA raz006pa3HbIx BelllecTB 
7.1.1 OOmme nonoxenua 


B pe3yibTaTe IpoBeeHHA AHAIMTHYCCKUX W3MepeHHii B COOTBETCTBYIOMIMX aHasM3aTopax B Malla30He TeMIlepatyp Ha 
Bxojle B KaMepy cropaHua (T,), OXBaTBIBaIOLNeM YeThIPe IKCIIyaTalMOHHbIx pexuMa yuKIa LTO, nomyyarotca 3Ha4eHHA 
Ta30BOH KOHUeCHTpalli pa3IM4HbIX BAOB IMHCCHH ra3000pa3HBIx BelecTB. Mcnonb3ya MeTOAMKy pacueta, IpHBOAMMY!0 B 
ut. 7.1.2, WIM asIbTepHaTHBHbIe MeCTOAMKH, OMpeseseHHble B DZoNoHeHHuM E kK HacTOALeMy WOOaBIeHHIO, OMpeeAIOTCA 
3aMepeHHble MHAeKcbI 9MUccHH (EI) Aa Kak Zoro Bua ra3000pa3Hon 9MuccuH. JIA yueTa OTKMOHCHHM OT CTaHAapTHbIXx 
aTMOC(epHbIX YCIOBHH MpHMeHAIOTCA onpaBKH, IWpesycmMotpenuble 1.7.1.3. II[pocbOa umeTb B BHAY, 4TO B 
COOTBETCTBYIOINMX Cydaix 9TH MOMpaBKH MOTYT TakoKe UCHONb30BaTbCA WIA yueTa OTKIOHeEHHH UCIIbITbIBAeEMOTO 
WBUraTesA OT HCXOMHOTO cTaHapTHoro ABuratTessA (cM. 1. | f) MoOaBneHua 6). 3aTeM, UCMONb3yA TeMMepaTypy Ha BxXOse B 
KaMepy cropaHua (Tg) B KayecTBe KOppemMpyloulero WapaMetpa, Ha OCHOBe Mpoweyyp, MpeaycMoTpeHHEIX 1. 7.2, 
OMpeeNAIOTCA MHCKCbI IMUCCHHM VM pacxOy, TOMMBa, COOTBETCTBYyIOWINe padoTe HCXOWHOrO CcTaHJapTHOrO ABHTaTesA B 
yCJIOBHAX CTaHAapTHOTO JHA Ha YeTHIPeX IKCIWIyaTaMOHHBIX pexkuMax WuKIa LTO. 


7.1.2 OcHoBHble napamMeTpsl 


EI, (aHyekc 9MuccHHn Macca OOpa3yIolero KOMMOHEHTA Pp BT 





JIA KOMMNOHCHTAa P) MacCa HCIIOJIb30BaHHOTO TOTMJIMBa B KT 





- [co] 103Meo P, 
E1(C0) = (ea Teo FH) (i Fi | (: + eo.) (°%/ m)) 


7 [HC] 10° Muc 7 
er (cis + [col + ma) (i 7 | (: +1601 (% )) 


: [NOx] 10°Myo, Py 
E1(NOx) xaK NOs = (TOT TOF TC) com (: +leoaY m)) 


M 
Ornomenne Bosyyxa kK TomMBy = (P, /m) | ——-?**4 __ | | 
Mot(n/m)My, 
rye 
Pigs See 
4(1+h,,, -[TZ/2]) 
u 


oa 2—[CO}]-([2/x]—[y/2x]) [HC] + [NO,] | 
[CO,] + [CO] + [HC] 





Mposyyxa — MOJI€KyJpHad Macca Cyxoro BO3qyxa paBHa 28,966 r uM, re yMecTHo, (32 [O»], + 28,156 4 [No], + 
44,011 [CO,],) r; 
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Mco 


Muc 


[NOx]. 


yo 


x 


y 


MOsIeKyIapHasa Macca CO pasua 28,011 r; 

MOJIeKyIApHad Macca yIIeBOAOPOAOB B BBIXJIONHOM mpobe, mpHHuMaemas KaK CH, = 16,043 r; 
MoJIeKyJIapHaa Macca NO» pasua 46,008 r; 

Macca aToma yruiepoya paBua 12,011 1; 

Macca aToMa Bozopoya paBua 1,008 r; 

ra30Bad KOHI[eHTpaliua O B CyXOM BO3Lyxe 110 OObemy paBHa 0,209 5; 

ra30Baad KOHWeHTpauua N, + peykue ra3bl B CyYXOM BO3yxe 110 OObemy paBHa 0,790 2; 

ra30Bad KOHI[eHTpalua CO, B CyXOM BO3Tyxe 110 OObemy paBHa 0,000 3; 


CpeqHAA Ta30Bad KOHICHTpalnA BBIXJIOMHbIX YIICBOOpOOB (o0bem/oObeM BO BJIaX*KHbIX yCJIOBHAX), 
BbIPMKCHHBIX Kak yrlepod; 


cpeyHAad ra30Bad KOHIeHTpaiua CO (o0beM/oObeM BO BIIAKHBIX YCIIOBHAX) B BBIXJIOMHOM poe); 
CpeHAA ra30Bat KOHWeHTpalua CO, (o6beM/oObeM BO BIAKHBIX YCIIOBHAX) B BBIXIOMHOM mpobe; 


—  cpeqHad ra3oBat KoHWeHTpawua NOx (o0bemM/oObem BO BIaxKHBIX YCJIOBHAX) B BbIXJIOMHOM mpobe 
pasua [NO] + [NO]; 


cpeqHAd ra30Bat KOHYWeHTpayua NO B BbIxONHO mpobe (oOObeM/oObeM BO BIaKHBIX YCIOBHAX); 


cpeHAd ra30Bad KOHWeHTpayua NO? B BBIXJIOMHOM Wpobe (OObemM/OObEM BO BIA KHBIX YCIIOBHAX) 


([NOx], — [NO]) 
n 


cpeqHad ra30Bat KOHWeHTpauua NO B BBIXJIONHOM mpobe NocNe NpoxoxKeHHA Yepe3 KOHBeptep NO./NO 
(o6bemM/oObeM BO BIaKHBIX YCIIOBMAX); 


Kl, KoHBeptepa NO,/NO; 

BII@KHOCTb OKpy2Karollero BO3yxa (OObeM BObI/OObeM CyXxOro BO3Tyxa); 
KOJIM4eCTBO aTOMoB C B xapaKTepHCTH4eCKON MOIeKysIe TOIIMBA; 

KouIM4ecTBO aToMoB H B xapakTepHcTHYeCcKOli MOJIeKyJIe TOMIMBA; 

KOJIM4eCTBO aTOMOB C B XapaKTepHCTH4eCKOi MOIeKye BbIXJIONHBbIX YIeBOAOPOOB; 


KOJIM4ECTBO ATOMOB H B xapakTepucTHyeckolt MOJI€KyJI€ BEIXJIOMHbIX YICBOOPOOB. 


BenwunHa OTHOWIeHHA aTOMa BOJOpoya K aTOMY yrulepofa HcHOMb3yemoro TOIIMBa (7/m) ONpeyeAeTcA MOCcpeCTBOM 
aHasiv3a THMa TOMIMBa. BraxkHOCTb OKpy>Karollero Bo3Lyxa, /,,;, H3MepseTCA JIA KaxKJOrO KOHKpeTHOrO ycuIoBHa. IIpu 
OTCYTCTBHH JOKa3aTeJIbCTB IIPOTHBHOTO B OTHOWCHHH XapakTepHCTHKH (x, )) BbIXJIONHbIX YIICBONOPOAOB MCTIOb3yIOTCA 
3HaueHHa x= 1, y=4. Ecnm B W3MepeHHAX JOJDKHbI HCMOIb30BaTbCA CyxHe uM MoMycyxue CO u CO», To 3HayeHHA Ux 
Ta30BOH KOHIWeHTpallui MpHBOAATCA CHayasia K KBUBAJICHTHBIM 3HAYCHHAM KOHICHTpalMl BuAKHBIX CO u CO, kak 10Ka3aHO 
B JONOHeEHHH E kK JaHHOMy OOaBJIeHHIO, B KOTOPOM TakoKe COsepxKaTcaA POPMYsIbI BHECEHHA NOMpaBOK Ha HHTepPepeHUHto, 
UIA HCHONb30BaHHA TIO Mepe HEOOXOAHMOCTH. 
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7.1.3 [ipupeyenue HHeKCOB 3MUCCHH K CTaHapTHbIM yCJIOBHAM 


7.1.3.1 C wembio yueTa OTKIOHeHHH (bakTH¥eCKON TeMMepaTypbI HM aBsIeHHA BO3AyXa Ha BXOJe UCIbITbIBAeMOTO 
TBuraTeA OT CTaHapTHbIX aTMOCHepHEIx ycuoBHii MCA Ha ypoBHe Mops, BHOCATCA NompaBKH B H3MepseMbIe HHJCKChI 
3MHCCHH JI BCCX 3aMpA3HAIOLUMX BeLICCTB Ip BCeX COOTBETCTBYIOWIMX pexkHMax paooTsl WBuratesa. IIpu HeoOxoxHmocTu 
93TH MOMpaBKU MOFyT TakxKe HCHOb30BATBCA JIA yaeTa OTKIIOHCHHM UCIIbITbIBACMOFO ABHTaTesIA OT HCXOAHOTO CTaHAapTHOrO 
mpurateia (cm. m1. 1 f) qoOaBneHua 6). CrangapTHoe 3HayeHHe BulaxKHOcTH paBHo 0,00634 xr Boybi/Kr cyxoro BO3yxa. 
CreqosatTenbHo, E] npuspeyzenuniii = K x EI u3mMepeHunlit, 


rye oOniee BbIpaxeHue Wa K: 


K = (Poer/P3)" X (FARe:/FAR3)” X exp ([Tger— Tp]/c) X exp (d[Mnass — 0,00634]); 


Ps, — V3MepeHHoe laBsieHve Ha BXOJe B KaMepy cropaHus; 

Te — W3MepeHHas Temilepatypa Ha BXOJe B KaMepy CropaHus; 

FAR, — OTHOIJeHHe TOMIMBA K BO3ZYXy B KaMepe cropaHus; 

Mass — BJlaKHOCTb OKpyxKalolero BO3Lyxa (KT BOAbI/KT CyXOro BO3yxa); 

Pe — jaBjleHve Ha ypoBHe Mops MCA; 

Tex — aBjleHve Ha ypoBHe Mops MCA; 

Peer — jlapieHve Ha BxOJe B KaMepy CropaHHaA HCHBITIBAeMOrO ABHTaTesa (WIM MCXOMHOTO ABHTaTesA, ec 


J{aHHbIe CKOPpeKTHPOBaHbl OTHOCHTEIbHO HCXOAHOTO ABHTaTesiA), CBAZAaHHOe C Tz pH ycnoBuAx MCA Ha 
ypOBHe Mops; 


T; Ber — Temilepatypa Ha BxXOe B KaMepy CropaHiaA UCHbITbIBACMOLO ABUTaTesIA pu YCAIOBUAX MCA Ha YpOBHe MOpa 
(um MCXOAHOrO ABHTaTesA, CCIM WaHHble CKOppeKTHPpOBaHbl OTHOCHTCJIBHO HCXOAHOTO apuratesia). Ora 
TeMiiepatTypa YCTaHOBJICHa OTHOCHTCJIBHO YpOBHA TATU, OpeAesICHHOTO IX KaKTOrO pexKuMa padoTsI 


qeurarels; 

FAR. — OTHOIJeHHe TOIIMBa K BO3ZYXy B KaMepe cropaHHa UCIIbITbIBAeEMOrO ABHTaTela pH ycropuax MCA Ha 
ypoBHe Mops (HIM UMCxXOHOTO JBUTAaTesA, CCIM JaHHbIC CKOPPeCKTHPOBaHbI OTHOCHTeIbHO HCXOHOTO 
mpuratesia); 

a,b,c,d — pacueTHbIe MOCTOAHHEIe, KOTOPbIe MOTYT OBIT pa3IMYHbIMH JIA KaxKOrO 3arpa3HUTeA WU Kak Oro TuMla 
leurateiia. 


IlapametpbI Ha BxOJje B KaMepy CropaHHa >KeylaTeIbHO W3MePpATb, OJHAKO HX MO%KHO VM BBIUMCIIATb, HCXOQA U3 
OKpyKalOl[HX YCOBHI, C TOMOLIbIO COOTBETCTBYIOLNIHX (POpMyII. 


7.1.3.2 Vicnomb30Bpanve pekoMeHyyeMol B 0.7.2 MeTOAMKH HaHeCeHHA KPHBOM MO TOUKaM B IeuIAX yCTAHOBJICHHA 
COOTHOINCHHA HHCKCOB IMUCCHU K TeMIepaType Ha BxOJe B KaMepy cropaHHa 3PdeKTHBHO UCKHOUaeT BEIPaxKeHue 
exp ((Tgcr — Tg)/c) 43 OOnIero ypaBHeHHaA, UM B OOJbINMHCTBe cily4aeB BbIpaxeHHe (FAR,,/FAR,;) MOwKeT CUUTATECA CAMHULICH. 
Ana wayexcop sMuccuu CO nu HC muorne opraxbl, MpoBosAWe UCIIbITaHHA, OMpeyeIMIM, ITO WIeH, YIMTHIBAIOMINi 
BJI@KHOCTb, JOCTATOYHO OH30K K CAMHUIe M CFO MOXKHO MCKIFOUNTS M3 OOMIeTO BbIPAKCHHA, a TAKKe YTO NOKa3aTelIb CTeICHU 
BbIpPAKeHHA (P3,,/Pgz) OIM30K K CAMHULIe. 
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Takum o0pa30m, 


EI(CO) npupenenupii = EI, noryueHHsiii 43 KpMBOM 3aBHCMMOCTH (Pg/Pper) X EI(CO) or Tp; 


EI(HC) npupeneHunii EI, nozydeHHEIii 43 KpHBOM 3aBucuMocTH (Pz/Pp¢,) x EI(HC) or Tz; 
iS s S 0,5 
EI(NOx) npupenenxpm = EI, nomyueHHEti 43 KpuBol 3aBucHMocTu EI(NOx) x (Pg, /Pg)” x exp (19 [Amnass — 0,00634] ) or Tp. 
B Tom cylyyae, Kora WaHHbIli peKOMeH]yeMbIM MeTO, KoppeKuMH WHAeKcoB smMvuccuu CO u HC ue obecreunBaeT 
YHOBJIETBOPHTeIbHOM KOppesAUMH, MO%XKeCT MPHMeHATbCA aJIbTepHATHBHbIN MeTOA C UCIONb30BaHHeM TapaMeTpos, 
TIOJIY4CHHBIX B OTCIIbHBIX MCHbITAHUAX. 
JIroOpie pyre MpHMeHAeMBIe MeTOJbI BHeCeHHA MOMpaBOK B MHeKchl 3MuccuH CO, HC u NOx yrsepxygarorca 
TIOJJHOMOUHBIM CepTHPHUMpPy!OlIMM OpraHoM. 
7.2 BeM4HHbI, BXOALHe B KOHTPOJIbHbIii MapaMeTp 
(Dy Foo» 7) 


7.2.1 Onpezenenua 


D, — Macca sro6oro ra3000pa3Horo 3arpABSHAFOMWCrO BeIICCTBa, BbIACJIMCMOTO B armocdepy B TeyeHHe CTaHwapTHOro 
UWHKJIa SMUCCHH Ip WocayKe UU B3IIeTe. 


Fo. — pacueTHas Tara (cM. onpeyeueHua B ruiape | yactu I). 


Fi, — Tara Ha 3KcIilyaTalHwoHHOM pexume unKsa LTO, ,, (KH). 
W, — Maccosblii pacxoy TOMIMBa HCXOJHOrO CTaHyapTHoro ABHraTelsa B ycnoBuax MCA Ha ypoBHe Mops (kr/c). 
W,,—  MaccoBbIii pacxof, TOIWIMBa MCXOJHOrO CTaHJapTHOro JBuraTela B ycuoBuax MCA Ha ypoBHe Mops Ha 


OKCIDIYATAaLMOHHOM pexume WHka LTO, n. 

T™  — OTHOMeHHe cpeqHei BeIM4YMHI MOUHOrO WaBIeHHA B BLIXOAHOM MIOcKOCTH HocweyqHel CTyMeHH KOMIpeccopa K 
cpeqHeli BeM4MHe MOUHOTO WaBsIeHHA BO BXOJHOM MIOCKOCTH MepBo CTyMeHH KOMIIpeccopa B MOMEHT, kKorga 
TBUTaTesIb pa3BHBaeT HOMHHAJIbHY!O B3JICTHYIO TATY B CTATHYCCKHX ycIOBHAX MCA Ha ypoBHe Mops. 

7.2.2 VWugexcsr smuccun (EI,,) Wa Kaxkoro 3arpa3HHTelIa C BHeECCHHbIMH MOMpaBKaMH OTHOCHTeIbHO CTaHapTHbIx 
aTMOc(epHBIX YCIIOBHM MW, eC HeOOXOXHMO, OTHOCHTeIbHO HCXOZHOTO cTaHwapTHoro yBurateia (mpuBenzeHHEIe EL,,) 
HOMyuaroT [Id KakKOrO 3IKCIMIyaTalMOHHOrTO pexuMa Wikia LTO. B wemax onpezeneHua pexuma Masloro ra3a Tpedyerca 
IIPOBOAWTb MCIbITaHHA TO KpaliHeli Mepe B Tpex TouKax. JIq KaKZOrO Bua ra3000pa3HOl IMHCCHH B CTaHapTHBIXx 
aTMoc(epHBIXx yCIOBHAX OMIpeeMAIOTCA CIeyrOUMe 3aBMCHMOCTH: 

a) Mexzy EI (ipuBeyzeHHEIMn) u 73; 

b) Meaxyy Wy u Tp; 

c) mMexgay F'n Tp. 


Tpumeuyanue 1. [1A npumepa amu 3aeucumocmu npueodsmca ua puc. A3-2 a), b) uc). 


Tpumeuanue 2. 3aeucumocmu b) uc) mozym 6vimb onpedenenbl HenocpeOcmBeHHO HA OCHOGE OAHHbIX UCNoIMAaHUI 
Oeuzamela Ulu Mozym ObIMb noyYeHbI C NOMOUbIO ANpobuposaHHoU MOOdeIU XapaKmepucmuUK O6ueameA. 
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7.2.2.1 Tloy ucxoaHbIM JBuraTesIeM MOHMMaeTCaA JBHTaTelIb, B 3HAYMTEILHON CTeMeHH COOTBETCTBYIOINMM CTaHsapTy Ha 
IIPOH3BOCTBO THIIOBOrO ABUTaTesA, C MOJHOCTHIO pelIpe3eHTATHBHBIMH 3IKCIVIyaTal|MOHHbIMH HW paOouuMN XapakTepucTuKaMH. 


7.2.2.2 Kpome Toro, W3rOTOBHTeIb pescTaBiaeT MOMHOMOYHOMY cepTudulupyrollemy opraHy Bce HeoOxoyMMBIe 
TaHHble 0 TEXHHYCCKHX XapaKTepHCTHKaXx J[BUTaTesA C WesbIO OOOCHOBaHHA ITUX 3ABHCMMOCTel uM AIA ycnoBuli MCA Ha 
ypoBHe Mopa: 

a) pacueTHas Tara (F,,); 

b) cTeleHb NOBBIINCHHA TaBICHHA B JBMraTelie (71) Ha MAKCHMaJIBHOM HOMMHAJIbHOH Tare. 


ITpumeyanue. Imu Oannole npueodamca na puc. A3-2 d). 


7.2.3 OOujat mpouenypa ouenku EI (mpwpeyeHHpix) Id KaxKOrO Bua raz000pa3HoM 9MuCCHH Ha 4eTbIpex 
SKCIUIyaTalMOHHBIX pexkuMax Wikia LTO cocront B cileqyrOuyeM: 


a) OlpeyeMTb TemMMepatypy Ha Bxoye B KaMepy cropaHua (7s) (puc. A3-2 c)) upu 3Ha4yeHHaAx F,,, COOTBETCTBYIOMIHX 
YeTbIPeM SKCIVIyaTalHOHHbIM pexkuMaM Waka LTO B craHyapTHblx aTMOc(epHBIX YCIIOBHAX; 


b) Ha ocHoBaHuM XapakTepuctuKn EI (npuBeyeHueix)/T, (puc. A3-2 a)) onpeyenuTh Bemmunny EI,, COOoTBeTCTBYIOLIYy!0 
Tz; 


Cc) Ha OcHOBaHHH xXapakTepucTHKH W,/Ts (puc. A3-2 b)) onpezenutb BemuanHy W;,, COOTBETCTBYIOMLY1O T7; 


d) 3anMcaTb BeJIM4HHbI MaKCHMaJIbHOM HOMHHAIbHOM TATM WM CTeMeHH MOBbINICHHA WaBeHua Aa ycnosuit MCA. 
CooTBeTcTBeHHO OHH OyAYyT UpeycTaBATb coor F,,, um (puc. A3-2 d)); 


e) UIA KaKOFO 3arpx3HAIOUero BelllecTBa paccuutaTb D, = & (Ely) (W,,) (O), 
rye ¢ — Bpemsa padoTsI Ha pexkuMe Ha WpoTs#KeHun LTO (muy); 


W;, 


nh 


— MaccoBBIif pacxoy TOIIMBa (KT/MHH); 
X= = — O3HadaeT COBOKYMHOCTb PexKHMOB, HCHOJb3YeMBIX Ha IIpOTMKEHHM McxopHoro yuKa LTO. 

7.24 Hecmotpa Ha TO 4TO ONMCaHHad BbILe MCTOJONOrHA ABJIACTCA PCKOMCHAYeMbIM METOJIOM, IHOJIHOMOUHBIM 
cCepTH@ULMpyIOWIuH OpraH MO2*KeT ON0OpHTb paBHOWeHHy!O MaTeMaTHYeCKylO Mpollesypy, B KOTOpOM ynoTpeOsmaeTca 
MaTeMaTHYecKoe BbIPaKeHHe, 3afjalollee W300paxKeHHbIe KPHBbIe, CCIM BbIPAKeHHA MOUYYeCHbI WyTeM HCTOWb30BAHHA 
IIPHHATOM MeTOAMKH HaHeCceHHA KpHBO M0 TOUKaM. 

7.3 Uckmouenns 43 WpessiaraeMbix WpaBus pacueta 
B Tex caryyasx, Kora KOHPUTypalluA ABHTaTeA WIM HaM4ve Wpyrux BHELIHUX YCIOBHM He MO3BOJIAIOT HCIHOJIb30BaTb 


BbIMeyKa3aHHble WpaBlia, cepTu@unup yoni OpraH Hocse NHOUWYIeHNA WOCTATOUAbIX TeCXHHYCCKUX OKAa3aTeCJIBCTB, 
TIOATBep*KTalOuwnx NOMTYICHNe PaBHOLWCHHBIX pe3yJIbTaTOB C MOMOIMIbIO aAIbTepHAaTHBHOTO NpaBusla, MOKET Cro YTBCpANTh. 
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EI Wr 
(Wry) 
(Elp) 








(7) 7B (7) TB 
| 1 
I 
a) Elv 7g b) Wr v 7B 

A 
! l 
1 
I 
A 

F 1 F 
I 
(Foo) 
I 
I 
I 

(Fn) 
(T) TB (Too ) Tt 
0) FyT, d) Fy 
YPOBEHb MOPS MCA YPOBEHb MOPA MCA 


El —VHEKC SMUICCUIM. 

Tg — TEMMEPATYPA HA BXOZE B KAMEPY CrOPAHMA. 
Wr — MACCOBbI PACXO TONMMBA. 

F —TATA DBUATENSA. 

nm —CTEMEHb NOBbILUEHMA DABNEHMA. 











Puce. A3-2. Topsgox pacuera 
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TTIpumeyanue 1. Kak yxazsano 6 n.5.2 Odobaelenua 3, uyecmeumenbHblM 3eMeHMOM 3MOz0 aHaU3aMOpa ABLAeMCcA 
nilameuonuzayuonneiu Oemexmop (FID), 6 KomOpoM 6ecb OObeM NpPOOvI 2a3a WI e20 PenpeZeHMAMUBHAA UACMb BNPeICKUBAEMCA 6 
eodopodnoe niama. IIpu coomeemcmeyroujem pacnonoscenuu aileKmpodos mozcem Oblmb onpedeleH UOHUZAYUOHHbIU MOK, 
KOMOpbili 3aBUCUM OM MACCO6OZO pacxoda yee6OOOPOOA, BBOOUMOZO 6 NAMA. DImom moK, npueedeHnHoill K CoOomBemcmeyrIOL4eMy 
Hylo, ycusueaemca U paHoicupyemca, umobbl nosyuumb’ pexyibmuUpyloufyio XapakmepucmukKy, CiyICalyIO Mepou 2a306ol 
KOHYeHMpayuu yelebo0Opo0vs, BbIPAICeHHOU Yepe3 IK6UBAaIeEHMHOe YUCIO ppmC. 


TIpumeuanue 2. Mudbopmayuro 0 mapupoeounbix u ucnbimamenbubix 2azax cm. 6 donomnenuu D. 


1. OBUIME TOJIOXKEHUNA 


Mepwi npedocmopostcnocmu. Yka3aHHble TexHHyeckue TpeOoBaHua K XapaKTe@pHCTHKaM OTHOCATCA B OCHOBHOM K 
NOJHOM Wkase aHasIM3aTopa. OmmO6ku Ha 4acTH UIkKasIbl MOLryT COCTABJIATh 3HAYHTCJIBHO OOuIBLITyIO AOJIHO B WpOWeHTax OT 
nmoKa3aHuit. IIpu TIOMTOTOBKe K IIpOBeeCHHtO vu3MepeHnii YUHTEIBACTCA BO3MO2XKHOCTb HU BaKHOCTb TaKHX MOBbIMICHHbIX 
omm6ox. B Tex caydaax, Kora TpeOyetTca o0eciieuuTb JTYaMWdHe XapakTepuCTHKH, NPHHUMarwoTcaA COOTBCTCTBYFONIHE MepbI 
Tipe OCTOpO2KHOCTH. 


Tloqnexalyui Ucioub30BaHHI0 UpHoop obecieunBaeT NOAWep»xKaHve B HEM 3ajaHHOM TeMiepatypbl eTeKTopa H uacteii, 
BCTYMaIOLMX B HEMOCpeACTBeHHbIM KOHTAKT Cc mpoOol raza He MeHee 150 °C. pu ycroBun, YTO YyBCTBUTeIbHOCTb JeTeKTOpa 
ABJLACTCA ONTHMAIbHOM HM MpHOop B WesIOM cTaOMIM3HpOBaH, K OCHOBHBIM TeXHHYeCKUM XapaKTepHCTHKaM OTHOCATCA 
cule yrouHe: 


a) I[Tonnoii Ouana3o0n u3zmepenuan: 0-5000 ppmC B cooTBeTCTBYIOINHX HHTepBalax W3MepeHHaA. 


b) Paspewarowaa cnocobuocmb: He xyxe 0,5 % OT BCero HCHOUb3yeMoro Wualla30Ha W3MepeHHa UpHOopa WIM 
0,5 ppmC, B 3aBHCHMOCTH OT Toro, YTO OoBILIe. 








c) Ioemopsemocmp: He xyxe +1 % oT Bcero HCHoNb3yemoro Wuala30Ha U3MepeHua UpHOopa uM +0,5 ppmC, B 
3aBMCUMOCTH OT TOFO, 4YTO OOJBIIe. 








d) Cmab6uavuocmpo: He xyxe +2 % ucnoub3yemMoro AHMala30Ha U3MepeHHaA IpHOopa wi +1,0 ppmC B Teyenue | 4, B 
3aBHCHMOCTH OT TOO, YTO OoubUIe. 








e) lpetid uyaa: Menee +1 % oT Bcero UCHOL3yeMOro AMala30Ha M3MepeHuaA IpHoopa uu +0,5 ppmC B Teyenue | 4, B 
3aBHCHMOCTH OT TOrO, YTO Combe. 








f) Hlymor: 0,5 Tu u Oompmte, MeHee +1 % oT BCero UcHONb3yeMOro AHalla30Ha U3MepeHui Mmpuoopa usu +0,5 ppmC, B 
3aBMCUMOCTH OT TOFO, YTO OOIBILIe. 


g) Bpema cpabambiganua: He ipeBpiuaetT 10c c MOMeHTa BBOa MpoOOLI raza B aHasIM3HPYyIOWy!o CHCTeMy 10 
OTKJIOHEHHA CTpeKH Ha 90 % oT KOHeEUHOrO MOKa3aHHA WpHOopa. 
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h) JIuneunocmb: 34BMCHMOCTb BbIXOJHOTO CHTrHaJla OT COCTABa BO3ZYIMIHO-NponaHoBoit CMe€CH ABJIACTCA JIMHCMHOU B 
KMKTOM UHTepBasie H3MepeHHA B lipewesiax 42% OT AMalla30Ha v3MepeHHit lpHOopa, B IIpOTHBHOM CJrydae 
BBOJATCA TAPHPOBOUHBbIe MOMpaBKH. 





2. CHHEPIMYECKHH I®MEKT 


TTpumeuanue. B npoyecce NpuMeHeHuA HA MOYHOCMb U3SMepeHuA MOeyM 6/UAMb 06a HUDCEYKASAHHbIX acneKma 
xapakmepucmukK- 


a) Kuciopoonoi aqbqdexm (Koz0a pa3luuHole nponopyuu Kucnopoda, npucymcmeyroyezo 6 npobe, Obyclaelueaiom 
pasnuynole =uHOUKamopHole 2az06ble ~KOHYeHMpayuu yenesodopoda npu ezo nocmoaAHHol gakmuuecKou 
KOoHYyeHmpayuu) u 


b) omuocumenouaa peaxyua Ha yelegodopood (Kozda umMeem Mecmo pa3UYHaA PeaKyUuA Ha 2a306yIO KOHYeHMpayuto 
yenesodopodos 6 OOHOU U mot aCe NpObe, BbIPANCeHHaA Yepe3 IKEUBaIeEHMHOe UUCIO ppmC, KOMOpoe 3aeucum om 
KIACCA UU NPUMECU PA3BIUYHIX KNACCOB y2leBOOOPOOHbIX COeOUHEHUI). 


CreneHb OTMe€YeHHOLO BbIIe BIMAHHA Ope eAeTCA, KAK YKa3aHO HYWKE, HW COOTBCTCTBCHHO OF paHH4UBaercA: 


Peaxyua ua xkuciopod: W3MepvTb peakHio Ha Be cyleqyoujM“e CMecH ponaHa c Ta30BOlH KOHIeHTpaluel 
mpuoOmm3ntesbHoO 500 ppmC, ompeyeueHHol c OTHOCHTeIbHOM TOUHOCTHIO Wo +1 %: 





a) cMecb mpomana c 10 % + 1 % O; (octambHoe N>); 

b) cmecb mponana c 21 % + 1 % Op» (ocTambHoe N>). 

Ecam R, u Rp — cooTBeTcTBy1IOlHe 3HaYeHHA HOPMAJIM30BaHHO peakyHH, To (R; — Ro) Menbute 3 % Rj. 
Auddepenyuanouan peakyua npubopa na yeneeodopod: U3MepUTb peakIHIo WpuOopa Ha YeTHIpPe cylezyroluwMe CMecu 


pa3IM4HBIX YIIeBOAOposOB B BO3ZYXe C Ta30BOH KOHIeHTpaluelt mpuOmu3sutenbHo S00 ppmC, ompeneneHHo c 
OTHOCHTEJIBHOHM TOUHOCTHIO 0 +1 %: 





a) [IporaH B HyJIeEBOM BO3syxe, 
b) mpornuieH B HyIeBOM Bo3zyxe, 
C) TOJIYOJ B HYJIEBOM BO3yxe, 

d) n-rekcaH B HYJICBOM BO3z1yxe. 


Ecmu R,, Rp, Re H Ra — COOTBETCTBYIOINIMe HOPMAIN30BaHHbIe peak WpHOopa Ha MpomaH, TO (R, — R;), (Ra — R.) u 
(R, — Ra), Kak ad pa3sHocth B OTCbHOCTH, MeHbiIe 5 % R,. 


3. ONTHMH3AUMHA PEAKUMM JETEKTOPA H PETYJIMPOBKA 


3.1 HeoOxoguMo coOmoyaTb HHCTpyKUMH V3rOTOBUTeIA O MOpA,Ke MepBOHayaIbHOM HacTpowkH Hu O TpedOyemMoM 
BCHOMOraTeJIbHOM OOcCIyWKHBaHHH HU ObecneyeHHM Hu ObecrIeyMTb cTaOuM3alMIo UpHOopa. PerynupoBka HacTpoMKu 
BKIHOUaeT B CeOA HePHOAM4eCKyIO IIpOBepKy YCTaHOBKH Ha HYJIb H, UpH HeOOxXoOAMMOCTH, BBeAeHHe TompaBoK. Mcnoub3yA B 
KayecTBe TIpOOb! BO3SYUIHO-lponaHOBy!O CMeCb C KOHUeHTpallveli mpomana mpHoOmm3uTembHO 500 ppmC, aa BEIOopa 
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ONTHMasIbHOTO MpHOopa onmpeyemAeTcA ero peakUMA Ha H3MeCHeHHe CHa4yasla pacxofla TOIJIMBa, a 3aTeM, IIpH pacxoze 
TOMIMBa, OH3KOM K ONTHMA@JIbBHOMY, peak Ha H3MeHeHHe pacxoya BO3Lyxa B ropesKe. Ilocne sToro ompeyemAIoTCA 
peakyua mpHOopa Ha KuCIOpoy u AupdepenyMabHad peakHA Ha yrMeBOAOpOA, KaK yKa3aHoO BBILIe. 


3.2 JlwneifHocTs KaxKoro WMala30Ha U3MepeHHA aHasIM3aTopa MpOBepsxeTCA C MOMOLLbIO poo BO3YLIHO-MponaHoBort 
CMeCH, Ta30Bad KOHIeCHTpalluA KOTOPOM COOTBETCTBYeT OTKJIOHEHMIO CTpesIKH MpHOopa mpHOmM3uTeMbHO Ha 30, 60 u 90 % 
Bcero Juama30Ha U3MepeHHa UpHOopa. MakcumambHoe OTKIOHeHHe JOOOrO 3 9THX MHOKa3aHHui OT MpAMOM JIMHHH 
HaMMeCHbIINX KBapaTOB, COCAHHALOWeH JaHHble TOUKH C HYJIeM, He peBbilwaeT +2 % OT Bcero Wuala30Ha U3MepeHHA 
mpuOopa. Ecnu oTKIOHeHHe MpeBblilaeT ITY BeMYMHY, CTpOHTCA TapuMpoBOuHad KpwBad MIA 9KCIIIyaTalMOHHOro 
YCIOJIb3OBAHHA. 
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TIpumeyanue 1. B n. 5.3 Oo6aenenua 3 npueodsamca xapakmepucmuku aHanu3zupyrowel nodcucmemol, nodseocaiwyeu 
NDUMeHEHUIO NPU OMOENbHbIX UZMePeHUAX 2a3z060U KOHYenmpayuu CO u CO?2 6 npobe éBeixaonnolx 2a306. IIpobel OCcHOBaHbI Ha 
npunyune HEOUCcnepCuoHHO2O NozloweHua UNGpaKPACHOZO UZIYYEHUA 6 NAPAIIENbHbIX IMCMCHMAX, ZANOMHCHHIX IMAIOHHLIM U 
omoopanubim 2a30m. Tpedyembie Ouana3oHnbl uyecmeumelbHOCcMU oONpedelsoMcA NymMeM UCNnOe306AHUA PACA IMeMeHMOs, 
YYECMBUMEbHbIX K OMOOPAHHOMY 2a3y, NyMeM UZMeHeHUA IeKMPOHHOU CxeMbl UU OOOUMU cnocobamu. Bauanue 2a306, 
UMeIOWUX NepeKpolealolUuecA NOMOCbl noezloweHuA, mozcem Ovimb ceedeHO K MUHUMYMY C NOMOU{bIO 2az0noeZIOWaIOWUX 
qbutempoe u (unu) onmuyeckux ~usempoe (npednoumumernbHee Cc NOMOWbIO NOCIEOHUX). 


TIpumeuanue 2. Muqdbopmayuro 0 mapuposounoix u ucnbImamebHUbIxX 2a3zax CM. 6 Oonoanenuu D. 

Mepot npedocmoposcnocmu. YKa3aHHble TeXHW4YecKHe TpeOOoBaHHA K XapaKTepHCTMKaM OTHOCATCA B OCHOBHOM K 
NOHO WikKale aHasM3aTopa. OumMmOKH Ha YacTH IIKaJIbI MOFyT COCTABIIATh 3HAYHTeIbHO OONbITYIO JOMHO B IpOIeHTax OT 
noka3aHHit. pu monzroTospKe K MpoBeJeHHIO H3MepeHHi YIMTbIBAeTCA BO3MO2%KHOCTb WH BaXKHOCTb TaKHX IOBbIILNeCHHbIX 
omu6ox. B Tex ciyuasx, Korma TpeOyetca OOecHeuNTh JyulIMe XapakKTepHCTHKU, IPHHUMAIOTCA COOTBETCTBYIONIMe MepEl 


TIpeOCTOpO2XKHOCTH. 


K ocHOBHBIM TEXHHYCCKHM XapakTepuCTHKaM OTHOCATCA CIC TyroOmHe: 


Aunanuzamop CO 
a) I[Tonnei Ouanazon u3mepenua: 0O—-2500 ppm B COOTBeTCTBYIOINIMX HHTepBaslax H3MepeHHa. 


b) Paspewarowas cnocobxocmb: He xyxe 0,5 % OT BCero HCHOsb3yeMOro WMalla30Ha W3MepeHHua IpHOopa uu | ppm, 
B 3ABHCHMOCTH OT TOFO, YTO OoOsBIIe. 








c) Iloemopsemocmo: He xyxe +1% oT Bcero HcMoNb3yeMoro WMala30Ha U3MepeHuaA UpHOopa uM +2 ppm, B 
3aBHCHMOCTH OT TOO, YTO Combe. 





d) Cma6uivnocmb: He xyxe +2 % OT BCero HCMONb3yeMOro AHalla30Ha U3MepeHHA IpHOopa uu +2 ppm B TeyeHne | 4, 
B 3ABHCHMOCTH OT TOFO, 4TO OoNbUe. 








e) petd uyaa: Menee +1 % oT Bcero HCHOMb3yeMOro Hala30Ha H3MepeHHa UpHoopa wim +2 ppm B TeyeHue | 4, B 
3aBHCHMOCTH OT TOrO, YTO Gombe. 








f) ym: 0,5Tu u Oompute; Menee +1 % oT Bcero UcHOMB3yeMoro WHala30Ha H3MepeHHaA mpHOopa usu +1 ppm, B 
3aBHCHMOCTH OT TOO, YTO OoubUe. 


g) Hnmepdepenyua: Tom«Kua ObiTb orpaHvyena ClleqyIOWJUM OOpa30M B 3aBHCHMOCTH OT 3aperHcTpHpOBaHHOH ra30Boli 
KOHUWeHTpayHu CO: 


1) menee 500 ppm Ha kax Abi MpoleHT ra30Bol KOHUeHTpalMu sTUIIeHA; 


2) MeHee 2 ppm Ha Kax bi MpOueHT ra30Bo KOHUeHTpanHU CO); 
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3) MeHee 2 ppm Ha KaKIEIM NPOMeHT KOHIEHTpalMn BOAAHBIX Tapos 


Ecam untepdepenyua aa CO. u (um) BOAAHBIX apoB He MO*xKeT ObITh OrpaHWueHa B TaKHX Mpesesax, 
OMpeseAIOTCA, COOOMAIOTCA HM BBOAATCA COOTBETCTBYIOMMe MOMpaBOUHble KOIPPULUMeHTEL. 


IIpumeuanue. B coomeemcmeuu c o6wenpuxAmou npakmuKol pekKomenoOyemca npUMeHAMb MaKylo MemoOouKy 
KOPPeKYUU BO BCEX CIYUAAX. 


Anuanuzamop CO, 


a) 


b) 


c) 


d) 


g) 


Tonnoi Ouanazon usmepenua: 0-10 % B COOTBETCTBYIONIMX MHTepBaslax H3MepeHHA. 


Pa3zpewarwaa cnocoduocme: He xyxe 0,5 % oT BCero HCHONb3yeMoro uala30Ha U3MepeHHaA MpHOopa WIM 
100 ppm, B 3aBHcHMoCcTH OT TOrO, 4TO Gombe. 





Tlogmopsemocmb: He xyxe +1 % oT Bcero HcHONb3yeMoro AMala30Ha H3MepeHHa mpHOopa usm +100 ppm, B 
3aBHCHMOCTH OT TOO, YTO OoubUe. 





Cma6usbuocmb: He xyxe + 2 % OT BCero HCHOb3yeMOro AMala30Ha U3MepeHHaA MpHOopa uM +100 ppm B TeyeHHe 
1 4, B 3ABHCHMOCTH OT TOTO, 4TO OoNbIUe. 





Alpeud uyaa: Menee +1 % oT Bcero HcMONb3yeMOro AHala3zs0Ha U3MepeHuaA MpHOopa uM +100 ppm B Teyenne | 4, B 
3aBHCHMOCTH OT TOO, YTO OoubUe. 














Ilya: 0,5 Tu 4 Sombie; MeHee +1 % oT Bcero HcHOb3yeMOrO AMana30Ha U3MepeHHa MpHoopa un [1100 ppm, B 
3aBHCUMOCTH OT TOTO, 4TO OoubIUIe. 





IIpopepsetca BIuAHMe KNCMOpora (O2) Ha YyBCTBUTeIbHOCT aHamM3aTopa CO>. pu u3MeHeHun conepxKaHuad O, oT 
0 no 21 % 4yBCTBUTeIBHOCTS IPH TaHHOM ra30Boli KOHWeHTpaluu CO, He WOIDKHa MeHATHCA Oosee Yem Ha 2 % OT 
nmoka3aHHa. Ecmm jaHHoe orpaHw4eHHe HeBO3MO2%KHO BBITIOJHHTb, TO MTpNMeHAeTCA COOTBeTCTBYIOMNM 
KoodPuLMeHT KoppeKuHH. 


TIpumeuanue. B coomeemcmeuu c o6wenpuxnAmou npakmuKoll pekomendyemca npUMeHAMb MaKylO MemoOouKy 
KOPPeKYUU BO BCEX CIVUAAX. 


Auanuzamopei CO u CO; 


a) 


b) 


Bpema cpadambieanua: He pespiuaetT 10c Cc MOMeHTa BBOJa MpOOLI Ta3a B aHasIM3MpyIOWy!o CHcTeMy 10 
OTKJIOHEHHA CTpeKH Ha 90 % oT KOHeUHOrO MOKa3aHHA MpHOopa. 


Temnepamypa npoOvi 2a3a: HOPM@JIbHbIM PeX%KHMOM paOOTHI ABIIACTCA aHaIH3 MpoOL! raza B HeoOpadboTaHHOM 
"BIa@KHOM" cocTosHuH. Jt 3TOTO HEOOXOAHMO, YTOObI ZIEMeCHT, 3aMOJIHeHHbI OTOOpaHHbIM ra30M, HU Apyrue 
KOMIHOHCHTBI 9TOH MOJCHCTeMbI, BCTyMaloljwe B HeMOCPeACTBeHHbIM KOHTaKT Cc mpoOol raza, coxpaHasn 
MOCTOAHHYy!O TeMMlepatypy He MeHee 50 °C npu ctadumbHocTu +2 °C. JlomycKaetca u3mMepeHue CO u CO) B cyxom 
COCTOAHHH (C HCHOb3OBAHHEM COOTBETCTBYIOWIMX BOJOOTACIHTeNeH); B ITOM Cly4yae paspelllaeTCA MCHOJb3OBaTb 
HeHarpeTble aHaIM3aTOpbl, pH ITOM HeT HEOOXOAMMOCTH OMpeAeMAT Wpesebl HHTeppepenyHU A napow HO, 
OWHakO TpeOyeTca BBeeHHe MOMpaBOK Ha BIaxKHOCTb OKpy2Kalollero BO3LyxXa M Ha COJepxKaHWe BOAAHBIX apoB B 
TIpoAykTax ropeHuaA. 


Het HeoOxoHMOCTH IpHMeHATE B Cilyyae IpOBeeHHA U3MepeHHii B "CyxoM" COCTOSHHH. 
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c) Kazu6poseounpie Kpueovtie: 


1) Anasvs3atoppl c IMHeMHEIMM XapakTepHCTHKaMH BbIXOAHOFO CHTHasia IPOBepsAIOTCA BO BCeX padouHx AMala3z0Hax C 
YCIOIb30OBaHHeM KaJIMOpOBOUHBIX Ta30B Ip U3BECTHBIX ra30BbIX KOHWeCHTpalluAx, COCTABJIAIOLWUX IpHMepHo 0, 
30, 60 u 90 % oT nomHOH WkanbI. MakcuMasIbHoe OTKIOHEHHe XapaKTepHCTHK cpaOaTHIBaHHA aHaM3aTopa B 
O60 M3 THX TOYeK OT IpAMOM JMHUH, NOAOOpaHHON WO MeTOAY HaMMeHbINMX KBapaTOB JIA ITUX TOUCK U 
HyJIeBOro TOKa3aHHA, He MpeBbiuaeT +2 % OT BeENHYMHbI NOMHOM wiKabI. Ecnuw 9To oOecneuuBaeTca, TO 
CTpOHTcaA KaMOpoOBOUHAad KpUBasd JIA IpakKTM4YeCKOrO MIpHMeHeHHA. 





2) [ia ananu3aTopoB c HeMHeMHbIMM XapaKTepHCTHKAMH BbIXOMHOTO CHTHasIa, a TaKKe DJIA TeX aHaIM3aTOPOB, 
KOTOpble H€ OTBCYAIOT IPHBEACHHBIM BbILIe TpeOOBaHHAM K JIMHeEMHOCTH, MOATOTABIMBAaIOTCA KasIMOpOBOUHBIe 
KPHBBbIe, HOCTPOeHHBbIe JIA BCeX paOounHXx AMalla30HOB, C HCIOb30BaHHeM KasIMOpOBOUHBIX Ta30B B H3BECTHBIX 
Ta30BbIX KOHICHTpallHax, COCTaBIAIOWMUX UpuMepHo 0, 30, 60 u 90 % oT nomHOH UIKanbI. IIpu HeoOxogumMocTn 
MCHOMb3YIOTCA JOMOMHUTEIbHbIC CMCCH JJ TOUHOTO ONpeseueHHA Bua KpHBOH. 
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AOMOJIHEHHE C K JOBABJIEHHEO 3. TEXHHYECKHE 
TPEBOBAHHA K AHAJIN3ATOPY NO, 


TTpumeuanue. Hugdopmayuro O MAPUPOGBOYHSIX U UCNKINMAMEIbHbBIX CAZAX CM. 6 Oonosnenuu D. 


1. Kak yka3aHo B 1. 5.4 qoOaBneHua 3, W3MepeHHe ra30BOl KOHI[CHTpallMH OKUCIOB a30TAa OCYINCCTBIACTCA MO MeTOYy 
XCMMJIFOMMHECICHIMH, C MOMOLIbIO KOTOPOrO ONpeyeuAeTcA U3Ty4eHHe, BbIesemMoe upu peaxyuH NO u O3. DtoT MeTor 
He oOeclequBaeT TOUHOTO onpeneneHHa NO», o3TOMYy, Tpexye 4eM U3MepHTb obec comepxaHHe NOx, mpoby ra3a 
IIpOIlycKaloT Yepe3 KOHBepTep, B KOTOpoM NO, upeoObpa3yertca B NO. Peructpupyrotca kak NepBoHayasibHad, Tak Mu oOmad 
ra30Bad KOHWeHTpauHa NOx. Takum o0pa30m, coflepxxaHue NO, onpeyemsetTca 10 pa3sHHuLe. 


2. Tonnexamuit UCIIOJIbSOBAHHIO mpHoop BkuIHOUaeT B CeO BCE HeoOXOJMMBIe KOMHOHCHTBI, peryJIMpyromve pacxod, 
HallpHMep peryJIATOpbl, KavaHbl, paCXOAOMeppI UH T. J. Martepuast, BCTYHarwollue B HelocpeCTBeHHBI KOHTAKT C mpobort 
Ta3a, oOsaqaroT CMOCOOHOCTHIO IIPOTHBOCTOATbh BO3J/eHCTBHIO OKHCJIOB a30Ta, HANPUMep HeprxKaBerwollad CTasib, CTCKIIO UT. J. 
Temiepatypa oTOOpaHHBIx Ta30B Be3ye BbIAeCp7KUBACTCA B UpeTesIax, COOTBCTCTBYIONINX MCCTHOMY JaBJICHHFO, C TCM yTOOBI 
UCKIIIOUUTb BO3MO?2KHOCTb KOHJCHCalHN BOJIBI. 


Mepwi npedocmopostcnocmu. Yka3aHHble TexHH4yeckne TpeOoBaHna K XapaKTe@pHCTHKaM OTHOCATCA B OCHOBHOM K 
NMOJHOM WikKase aHaJIM3aTopa. OmmO6ku Ha 4acTH UkKasIbl MOryT COCTABJIATh 3HAYHTCJIBHO OOuIBLITYIO AOJIHO B WpOWeHTax OT 
nmoKa3aHui. IIpu TIOMTOTOBKe K IIpOBeeCHHtO v3MepeHuit YUHTHIBAFOTCA BO3SMO?2KHOCTb UH BaxKHOCTb TaKHX TOBBbIMICHHBIX 
omm6ox. B Tex caydaaAx, Kora TpeOyetTca o0eciieuHTb JTYaWdHe XapakTepuCTHKH, NPHHUMarwoTcaA COOTBCTCTBYFONIHE MepbI 
Tipe OCTOpO2XKHOCTH. 


3. K oOcHOBHBIM TeXHHYeCKMM XapaKTepHCTHKaM, ONpeyeAeMbIM JIA WpHOopa, padoTaromjero pH Temiepatype 
OKpy>Katollleii cpezbl, cTaOWIbHOW B Ipenenax 2 °C, oTHOCATCA Cesyrolue: 


a) [Tone Ouana3zon u3zmepenua: 0O-2500 ppm B COOTBeTCTBYIOINMX HHTepBaslax H3MepeHHa. 


b) Paspewarowas cnocobxocmb: He xyxe 0,5 % OT BCero HCHOb3yeMOro Malla30Ha H3MepeHua Mpuoopa uu | ppm, 
B 34BHCHMOCTH OT TOFO, YTO OoNBIIe. 








c) Iloemopsemocmo: He xyxe +1% oT Bcero HcMoNb3yemMoro WMala30Ha U3MepeHuaA UpHOopa uM +1 ppm, B 
3aBHCHMOCTH OT TOO, YTO OoNbUIe. 








d) Cma6uivnocmb: He xyxe +2 % oT BCero HCHONb3yeMOro AHalla30Ha H3MepeHHa UpHoOopa uu +1 ppm B Teyenue | 4, 
B 3ABHCHMOCTH OT TOFO, 4TO OoONbUIe. 





e) [ped uyna: Menee +1 % oT BCero HCNONb3yeMOro AMalla30Ha H3MepeHHA IpHoopa nH +1 ppm B TeyeHHe 1 4, B 
3aBHCHMOCTH OT TOrO, 4TO OOJbUIe. 








f) Ulym: 0,5 Ty u Oonpute; MeHee +1 % oT Bcero UcHOb3yeMOro JMalla30Ha W3MepeHHa UpHOopa uM +1 ppm B TeyeHue 
2 4, B 3ABHCMMOCTH OT TOFO, YTO GONE. 


g) Humepdepenyua: BauaHne 111 OTOOpaHHBIX ra30B, Cosep»KaltHx CO, U BOAAHbIe Mapbl, OTpaHV4MBaeTCA Ce yIOUIMM 
00pa30M: 
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1) menee 0,05 % or noka3aHua UpHOopa Ha KaxKAbIM MpOWeHT ra30Bol KOHWeHTpayHH CO; 
2) meuee 0,1 % oT NoKa3aHua UpHOopa Ha KaxKAbIM MpPOMeHT ra30BOli KOHMeCHTpalMH BOAAHBIX Mapos. 


Ecm untepdepenyua mia CO, vu (MIM) BOAAHBIX MapoB He MOxeT ObITb OrpaHHyeHa B TaKHX Mpeyesax, 
OMpPeeIAIOTCA, COOOMAIOTCA H BBOAATCA COOTBETCTBYIOMIHe MOMpaBOUHble KOIppHUMeHTHI. 


Tpumeuanue. B coomeemcmeuu c oOwenpunamou npaxmuKkoll pekKomeHOyemca npuMeHAMb’ MaKyIO MemoouKy 
KOPPeKYUU BO BCEX CIIVYUAAX. 


h) Bpems cpabambieanua: He IpeBpmiaeT 10 c Cc MOMeHTA BBO pOOsI ra3a B AHAJIM3MPYIOIMLy!O CHCTeMy JO OTKJIOHCHHA 
cTpesku Ha 90 % oT KOHedHOrO NOKa3aHHA TpHOopa. 





i) Jlunetinocme: He xyxe +2 % BCero MCMONb3yeMoro AMalla30Ha U3MepeHHaA IpHOopa uM +2 ppm, B 3aBHCHMOCTH OT 
TOTO, 4TO OoubIIe. 


j) Koneepmep: mpoextupyetca u 9kKcriIyaTupyeTca TakKHM OOpa30M, 4TO cosepxKallaica B mpodbe NO, sdpdexruBHo 
mpeoOpa3yetca B NO, nepBoHayasIbHo cosep»Kalllyroca B poe. 


Kooduuendt nome3Horo felicTBHa (KI) KOHBepTepa cocTaBideT He MeHee 90%. Dro 3Ha¥eHMe KI 
WCHONb3yeTCA [1A IpHBeyeHua KomMYecTBa NO}, coqepxxallleroca B mpo6e (T. e. [NOx], — [NO]), k Tomy kommuectTBy, 
KOTOpOe ObIIIO ObI HOYIeHO, ec ObI KI He coctaBia 100 %. 


20/11/08 JOB 3-24 


AONOJIHEHHE D K JOBABJIEHHEO 3. TAPHPOBOUHBbIE 
MW MCIbBITATEJIBHBIE TA3bI 


Tada TAPHPOBOYHEIX Fa30B 


























Ananuzamop Tas Tounocmb* 
HC TIpolaH B HYJIEBOM BO3yxe +2 % umm +0,05 ppm** 
CO, CO) B HyJIeBOM BO3jlyxe +2 % un +100 ppm** 
CO CO B HyJIeBOM Bo3yxe +2 % unm +2 ppm** 
NOx NOx B HysIeBoM a30Te +2 % unu +1 ppm** 


* — Bepetca B 95 %-HOM JOBepHTeJIBHOM HHTepBalie. 
** —_B 3aBHCMMOCTH OT TOrO, 4YTO OONBbIIe. 





Bprleyka3aHHble Ta3bl TpeOyroTca AIA WpoBeweHuA oOBIMHOL TapHpOBKH aHaJIM3aTOPOB BO 
BpeCMA HOPMaJIBHOTO paOouero UCHOJIb3OBaHMA. 


Ta6smila HCIbITATeIBHBIX Fa30B 








Ananuzamop Tas Tounocmb* 
HC mporaH B (10+1) % O2 B paBHoBecHH C HYJICBbIM a30TOM +1% 
HC mpoman B (21+1) % O28 paBHOBecHH C HYJICBbIM a30TOM +1% 
HC HIpOMWJIeH B HyJICBOM BO3yxe +1% 
HC TOJLYOJI B HYJICBOM BO3yxe +1 % 
HC n-reKCaH B HYJICBOM BO3yxe +1% 
HC TIpolaH B HYJIEBOM BO3yxe +1 % 
CO, CO, B HyJICBOM BO3yxe +1% 
CO, CO, B HyJI€EBOM a30Te +1 % 
CO CO B HysIeBOoM Bo3yyxe +1% 
NOx NO B HyJIeBoM a30Te +1 % 


* Bepetca B 95 %-HOM JOBepHTeIbHOM HHTepBalsie. 





Bpmlleyka3aHHble ra3bl TpeOyroTca AJIT MpOBe CHUA MCIIbITAHHi, OMMCbIBAeMBIX B JOMOUHeEHUAX A, 
Buc. 
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TapupoBoynsie Ta3bl OKHCH yruiepoOda UW ABYOKHCH yrylepoqa MOryT CMeCIIHBaTbCA OTCIbHO WIM B BHC 
AIBYXKOMIIOHCHTHBIX cMeceli. TpexkOMIMOHeHTHBEIe CMeCcH OKHCH yriiepoda, ABYOKHCH yrsiepowqa HU WpoOHaHa B HYJICBOM 
BO3LYXe MOLyT HCIIOJIb30BaTbCA B TOM Cirydae, ecIn o0ectieunBaeTca CTaOHJIbHOCTh CMECH. 


Hynespim ra30M JWId aHamm3aTopop CO, CO, u HC apnaetca Hynepoi Bo3qyx (KOTOPBHIM MmpeyctaBiaeT coool 
"YICKYCCTBCHHBIM" BO3yX, COCTOALIMM u3 cMecH 20-22 % O, c Nz2). Ja ananu3atopa NOx B kauyecTBe HysIeBoro raza 
TIpHMeHAeTCA HyIeBoH a30T. CoyepxaHue mpuMeceii B OOOMX THMaxX HyJIeBoro ra3a OrpaHM4MBaeTcA cCIeAYIOUIMMU 
BeJIM4MHaMH: 


1 ppm C, 

1 ppmCO, 
100 ppm CO, 
1 ppm NOx. 


Tlogarommi 3aABKY oOeciieuuBaer, YTOOBI MOCTAaBJIACMBbIe eCMy TCXHUYCCKHE Fa3bl dbakTHYecKH COOTBCTCTBOBaJIN JTAHHbIM 
TpeOoBaHHAaM WIM UTOOKI 3TO COOTBETCTBHE TapaHTHpoOBasIoCb HOCTaBLIMKOM. 


1/1/18 AOB 3-26 


AONOJIHEHHE E K JOBABJIEHHEO 3. PACUET ITAPAMETPOB IMUCCHH: 
OCHOBHBIE NOJIO7KEHHA, BHECEHHE TOMPABOK B PESYJIBTATBI 


AFR = 


L, L' — 
M, M' a 


M BO3YXA ~~ 


Mco *s 
Myc ~~ 
Myo, 
Mc - 
My - 
P, - 
Py - 
P; - 
Py _ 
Ps - 
Ps - 


Py = 


TIPHJIOXKEHUE 16. 


M3MEPEHHA VM AJIbBTEPHATHBHbIM YWACJIOBOM METOA 


1. YCJIOBHbIE OBO3SHAYUEHHA 


OTHOMCHHEe BO3STyxXa K TOIMIMBY, OTHOMICHHE MaccOBOrO pacxOjJja Cyxoro BO3yxa K MaCCOBOMY pacxOly 
TOWJIMBa; 


uHeKc aMuccuu; 10° x Maccossiii pacxoy ra3000pa3Horo MpoxyKTa 9MUCCHH Ha BbIXONe/yeTbHbI 
MacCcOBBbIii pacxO TOMJIMBA; 


OTHOINeHHe ra30BOl KOHUCHTpauun, Y3MepeHHoi BO BJIMKHBIX YCJIOBHAX, K KOHUCHTpauHn, YW3MepeHHon 
B CYXHX YCJIOBHAX (mlocye XOJIOMHOTO llapocemapatopa); 


KoIPPuLNeHT HHTepdepeHMH aHamM3aTopa WA UHTeppepenyuu CO2; 
Koo@PuLNeHT HHTepdepeHyMN aHasM3aTopa [Ia MHTepdepenuun HO; 


MosIeKyJIipHast Macca cyxoro BO3qyxa paBHa 28,966 r wm, rae yooouo, papua (32 R + 28,1564S + 
+ 44,011 T)r; 


MOsIeKyJIapHaa Macca CO paBua 28,011 r; 


MOJIeKyJIApHad Macca XapaKTepHCTHYECKOLO BBIXIIOMHOTO yrueBoqopora, UpHuAToro 3a CH, =16,043 r; 


— MOJIeKyJIapHaa Macca NO) pasua 46,008 r; 


Macca aToma yruiepoyja paBpua 12,011 1; 

Macca aToma Boyopoga paBHa 1,008 r; 

KOJIM4ECTBO MOJIeH CO, B BBIXIONHOM Wpobe Ha MOJIb TOMJIHBA; 
KouIM4eCTBO MouIeH N> B BBIXJIONHOM mpobe Ha MOJIb TOIJIMBA; 
KOJIM4ECTBO MOJIeH O» B BBIXJIOMHOM mpobe Ha MOJIb TOIJIMBA; 
kKoM4ecTBO Moet H,O B BEIXJIOMHOM mpoOe Ha MOJIb TOIJIMBA; 
KOJIM4eCTBO MoueH CO B BbIXJIOMNHOM WpoOe Ha MOJIb TOMINBA; 
KouIM4eCTBO Mosel C,H, B BbIXOMHOM mpoOe Ha MOJIb TOMIMBA; 


KOuIM4eCTBO Moe NO B BEIXJIONHOM mpoOe Ha MOJIb TOIJIMBA; 
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Ps 


[NOx] 


[NOx], 
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KouM4ecTBO Moe NO B BBIXIOMHOM Npobe Ha MOJIb TOIMJIMBA; 

P, + P2+P3+P4+P5+P6+P7+ Ps; 

ra30Baad KOHIeHTpallua Oy B CyXOM BO3Zyxe 10 OOBemy paBHa 0,209 5; 

ra30Bad KOHWeHTpauua N+ peskue ra3bl B CYXOM BO3,yxe 110 OObemy paBHa 0,790 2; 


ra30Bad KOHIeHTpallua CO. B CyXOM BO3yxe 110 OObemy paBHa 0,000 3; 


KOJIMYECTBO MOJIe BO3LyXa Ha MOJIb TOIVJIMBa B HavasIbHOl CMeCH BO3Lyx/TOMIMBO; 

YCUIOBHOe OOO3HAYeHHe, HCHOIb3yeMOe H OlIpeyeueHHoe B I. 3.4; 

cpeHAAd ra30Bad KOHWeHTpalHA CO, B BbIXIONHOM mpobe (OObeM/OObeM), BO BUIAKHBIX YCIIOBHAX; 
cpeHAd ra30Bad KOHWeHTpayHA CO B BEIXIONHOM mpobe (OObemM/oObeM), BO BIAKHBIX YCIOBHAX; 


CpeyHAd Ta30Bad KOHICHTpallMa YIeBOTOpOAOB B BbIXIOMHOM mpobe (oObemM/oObeM), BO BIIaKHBIX 
yCJIOBMAX, BbIPAKeHHAad COepxKaHNeM yrepola; 


cpeqHAd ra30Bat KOHWeHTpaua NO B BbIXOMHOM mpobe (oObeM/oObeM), BO BUIAKHBIX YCIIOBHAX; 


cpeqHAd ra30Bad KOHIeHTpayua NO? B BEIXJIOMHOM mpobe (0ObeM/OObeEM), BO BIIAKHBIX YCIIOBHAX; 


([NOx], — [NO]) 
n 


cpeqHad ra3oBat KoHWeHTpanua NO u NO, B BpIXOMHOM mpobe (oObemM/oObeM), BO BIaXKHBIX YCIOBHAX = 
[NO + NO)]; 


cpeHaAd ra30Bad KOHWeHTpayua NO B BpIXIOMHON mpobe Nocue NpoxoxZeHuA Yepe3 KOHBepTep NO./NO 
(oO6bemM/oObeM), BO BIaKHBIX YCIOBHAX; 


Cpey{HAd ra30Bad KOHICHTpallua B BBIXJIONHOM mpobe Mocue XOMOAHOTO Mapocenapatopa (oObeM/oObeM); 
cpeqHAa U3MepeHHad a30Bad KOHIeHTpalla 10 BBeeHHA MHCTPyYMeHTaJIbHOL MompaBKu (OObeM/oObemM); 
BuIaKHOCTb OKpy2Karolero BO3Ayxa (OObeM BosbI/OObeM CyXOro BO3Yxa); 


BI@KHOCTh BBIXJIOMHOM UupoObr Ha BbIxoxe "CyWIMIbHOM ycTaHOBKH" win "XONOAMIbHOTO 
TlapocenapatTopa" (oObeM BOsbI/OObeM Cyxoli NpoOs!); 


KOJIMYECTBO ATOMOB C B XxapakTepncTuyeckoi MOJIeKyJIe TOMJIMBA; 
KOJIMUECTBO ATOMOB H B xapakTepucTuyeckoit MOJIeKYyJIe TOMJIMBA, 
KOJIMYECTBO ATOMOB C B xapakTepucTuyeckoit MOJI€KyJI€ BBIXJIOMHOLO YrIeBOTOpota; 
KOJIMUECTBO ATOMOB H B xapakTepucTHyeckoi MOJIeKYyJIe€ BbIXJIOMHOTO YIIeBOTOpoAa; 


kl KoHBeptepa NO,/NO. 
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2. OCHOBHBIE NOJIOKEHHA PACUETA TAPAMETPOB EI H AFR 


2.1 IIp CMMOaraeTCA, TO OamaHe MeC*K]Y  UepBOHAadyaJIbBHbIM COCTOAHHeM TOIMJIMBOBO3LYMHOL cmMech HU 
pe3yJIBTHpyIOWlMM COCTOAHHeM oToOpaHHoli BbIXJIONHOM 3IMHCCHH MO2*KeT OBIT BbIpaKeH C TMOMOIIbIO ClIeTyroulero 
ypaBHeHHaA: 


Cn + Pol[O2}> (O2) + [No]b (N2) + [CO2}) (CO2) + Myo: (H20)] = Pi(CO2) + P.(N2) + Ps(O2) 
+ P,(H,O) + Ps(CO) + Pe(C,Hy) + P:(NO2) + Ps(NO), 


M3 KOTOPOro TpeOyembIe TlapaMeTpbl MOryT ObITB Ope esICHbI Kak 


10°M 
EI(CO) =P, Moos 
mM.+nM 


10°M ac 


EI(HC) = xP, | —————— 
mM .+nM 


BbIPAKCH KaK DKBUBAJICHT MCTaHa, 


103Mno, 


EI(NOx) = (P, + Pg) | —————_ 
(NOx) = (P, + » (sae 


) BbIpaxKeH KaK IKBUBaeHT NO; 


M 
AFR =P, BOSIVKA | 
mM .+nM x 


2.2 BenwaMHb! yriiepoqopoyHoro coctTaBa TOMIMBa (m, n) OlpeyemaKOTCA cielMdpuKallMel TomsMBa WIM IWyTeM 
aHamu3a. Ec TakuM 00pa30M oMpeyeseHO TOIbKO OTHOMeHHe N/m, TO MOXeT ycTaHaBIMBaTbcA BeIMYMHa m = 12. OOBradHO 
MOJI€KYIApHble YacTH COCTaBIIAIOWIMX cyxoro Bo3sfyxa ([Oo],, [No]b, [CO2],) Oepytca paBHbiIMu peKOMeHYyeMbIM 
CTaH]apTHbIM BeJIM4HHaM, OJHaKO MOryT yCTaHaBIMBaTbCA aJIbTePHATMBHbIe BeUIMYMHI Up coOmMOoyeHuH orpaHHueHua 
[O02], + [No], + [CO2], = 1 1 npu yrBepxqeHHH MOJHOMOUHBIM CepTHPHUMpy!OWHM OpraHomM. 


2.3 BuakHocTb oKpyxKalollero Bo3zyxa, h,,;, A3MepACTCA B KaKIOM pexkuMe HCbITaHHi. PexomMenszyetca, YTOOLI Ip 
OTCYTCTBHM JOKa3aTeJIbCTB IPOTHBHOYO JIA XapaKTePHCTHKH (xX, V) BBIXIOMHOTO yreBOOpoAa yCTaHaBJIMBaIMCh BeJIMYHHbI 
x=luy=4. 


24 [Ina ompeyenenua OcTasIbHbIX HCH3BECTHBIX BeIMYHH TpeOyeTcA pelIHTb CIeMyIOWy!o CHCTeMy JIMHeMHbIxX 
ypaBHeHHi, 13 KOTOpbIX ypaBHeHua (1) — (4) BbITeKaloT U3 OCHOBHBIX 3AKOHOB COXpaHeHHA ATOMHOM Maccbl, a ypaBHeHHA 
(5) — (9) npevcTaBuIAIOT 3ABHCHMOCTb KOHUeHTpalluu ra3000pa3HbIx MpOLyKTOB. 


m+[COo], Po = Pi + P54 UP cecececcessstccces aieases ett eadeeeaeeesenstbecced caveeceseatdaceeeees (1) 
N+ DiggiPo = 2Pat Reo aiceeesg aioe ranean eee (2) 
(2[O2]_ + 2[CO2]5 + Ayor)Po = 2P1 + 2P3 + Pat P5+.2P7 + Py ceeccccceceeereereeees (3) 
2[Nolp:- Po = 2P 9+. Ppt Pg ncieetvaneniecn graadatiiere dion waaninee (4) 
[COg) PES ePy, sictitetinnl tenis Mitel nae eiesele es Mines wad etches aes (5) 
[EO JP HrP igs Acca tial tetas Mitel cstee eteete ete Minieteas wad etches aie (6) 
PG) Pre SX Pe cisccxcaet tial teeta Mitetociestan ateneten nt einteteas wad atachen oes aes (7) 
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[NOx], Pr= || P7+ Pe sislnenieei eds stee eshte eseteeestee ct seeeer dso ttiscesseseeiuoeet estes +s eseeneceodaeess (8) 
FNS esate et acetates hn ee ate (9) 
Pp = Py t+ Pot P3 t+ Pat P5 +A Po A PI APS cccccccccccccccccccecccececececececeeeceseeeeeeees (10) 


Bpnleyka3aHHad CHCTeMa yCJIOBHBIX ypaBHeHHil OTHOCHTCA K TOMY cCJLy4alO, KOra BCe H3MepeHHble KOHWeHTpalHu 
Ta30B ABJIAIOTCA HCTHHHBIMH, T. €. He MOABepKCHbI BIIMAHHIO HHTepPepeHUWH HW HeT HEOOXOAMMOCTH BHOCHTb MOmpaBKH Ha 
BbICYUIMBaHve UpoOs. Ha npakTuKe OOBIHHO HaOMOAaeTCA 3HAYMTeJIbHOe BIMAHHe UHTepPepeHuMU pu 3amepax CO u NO 
MW YaCTO HCMOUb3yeTCA BO3MOXKHOCTb aJibTepHATHBHOrO 3aMepa CO, u CO wa cyxol wm 4acTHYHO cyxol OCHOBe. 
HeoOxogumple npeoOpa30BaHHaA COOTBETCTBYIOINMX YpaBHeHHH OMMCaHbI Bn. 2.5 2.6. 


2.5  Dddexthr uHTepdepeHiMu B OCHOBHOM OOycyIOBIeHbI Hamm4uvem CO, u H,O B mpobe, KoToppie MoryT 
COBepIIeHHO pa3JIHYHbIM OOpa30M NOBMIMATA Ha padoTy aHamu3aTopoB CO u NOx. Ananuszatop CO nogBepxen apdextTy 
CMeIeHHA HylIA, a ananu3atop NOx — odiexry w3MeHeHHA UYYBCTBUTEJIbHOCTH, 4TO YHYHTbIBAaeTCA CJIeqyIOWMMU 
BbIP@KeHHAMH: 


[CO] = [CO],, + L [CO2] + M [H,0] 
uw [NOx]. = [NOX]em (1 + L' [COz] + M'[H,0}), 


KOTOpble NpeoOpa3yioT B CileyIoWlWe ypaBHeHHA, asIbTepHaTHBHble ypaBHeHusmM (6), (8) u (9), ecuM HeoOxoqMMO BHEeCTH 
MOMpaBKH Ha BIMAHHe HHTepdepeHuHH: 





























[(CO],,.Pr + LP, + MP, = Ps Deen eee ee eee e teen nee e nena eee eee eee eee eee ee eee ee ener EE ee eee eee eens ee ee (6A) 
[NOX] on (Pr +L P,+M Py= PHP Bocceccecdescecec ee seetncatetecetee vecatad veveeeed (8A) 
[NO] in (Pr + COP, + MOAP4) = Pog wiccccssccccessscceessssecsessncecssncecesnsssecsessnseeseneees (9A) 

















2.6 AsbTepHaTHBHBI 3aMep Ta30BbIX KOHIeHTpayui CO, u CO ua cyxoi WIM YaCTHYHO CyxOl OCHOBe MpoOosI, T. e. C 
NMOHWKeHHON 20 hg BuaxKHOCTIO IpoOOnl, TpeOyeT IpHMeHeHHA CJIELYIOWIMX IpeocOpas0BaHHBIX YCJIOBHIX ypaBHeHHH: 


[CO x] 9 PrP ay E+ hy SP yz corecen eth i Accs SB teks cosas AAU eS cece (5A) 


[CO]a (Pr — Ps) 1 + ha) = Ps. 


Ouuako, Kak OIMCaHO B I. 2.9% aHasIn3aTop CO MoxeT Take MOABepratTbeaA BIIMAHUIO MHTepdepeHiun, TlOSTOMY 
TIOJIHOe aJIbBTeCPHATHUBHOC yYpaBHeHNe JIA 3aMepa ra30Bol KOHUCHTpaluu CO TIPHHUMAeCT BUT: 


[CO] ma (Pp — P4) CL + hg) + LP, + Mhg (Py — Py) = Ps ceeeeceeeceeceeceeeeeteeeseeeees (6B) 
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3. AHAJIATHUECKHE BbIPAXKEHHA 


3.1 Odmme nosn0xKeHnA 


Ypasuenua (1)—(10) MoryT ObITb mMpeoOpa3s0BaHbI B aHaIMTHYeCKMe BbIPAxKeHHA Wit MapametTpoB EI u AFR, kak 
moka3aHo B I. 7.1 sToro AoOaBneHua. ITO mpeoOpa3soBaHHe MpescTaBldeT coOolM Mmpolecc MocTeMeHHOrO HCKIOUeHHA 
KopHelt Po, P;—Ps, Py, Ip ITOM JOllycKas, YTO BCe 3AMepbI Ta30BOl KOHICHTpallMu Ope AeeHbI Jia "BIAKHO" MpOOb! U He 
TpeOy!lOT BHECeCHHA MOMpaBOK Ha HHTepdbepeHyMIo WIM pyrux aHasIOrM4HBIx MompaBoK. Ha mpakTHuKe 4acTO MCMONb3yeTCA 
BO3MOXKHOCTb BbIOOpa NPOBOAUTb 3aMepbl ra30Boli KOHWeHTpauuu CO, u CO ua "cyxoii" um "Nomycyxoli" OcHOBe; TakxKe 
YacTO BO3HHKaeT HeOOXOAMMOCTb BHOCHTb HompaBKH Ha uHTepdepenuMio. BeipaxkeHHA WIA MCHONb30BaHHA B TUX 
pa3sIM4HBIX YCOBHAX IIpHBeeHE! BM. 3.2, 3.3 w 3.4. 


3.2 Ypapnenne AJ1f IPHBeTeHHA Pe3yJIbTATOB 3aMepOB CyXOi KOHWeEHTpaluu 1a30B 
K KOHWCHT pall Ha B1axKHO OCHOBE 


BuaoxkHaa KOHUCHTpalna ra3a = Kx Cyxaad KOHUCHTpauHaA 1a3a, T. e. 


Ecnu CO u CO, onpexeseusi Ha "cyxoii" OcHOBe, HCHOIb3yeTCA CHleayrollee BbIPaxkeHnue Jia K: 


{4+ (n/m) [CO2], + Cr/m] [CO2], — 2Ayoq ) (INO2 |—(2[HC)/x)) + (2+ hyo) (Lyx) —[n/m]) THC]} +A ) 
(2+h) {2+(n/m) (1+ hd ) (COzld + CO]d )}— (n/m) [COp]}, — 2h) (1—-[1+ hg | [CO]d ) 





3.3 Tlompaska Ha nuTepdepenynio 
B pesynbtate 3amepos CO u (umm) NOx u NO, Bo3MoxHo, NoTpebyeTca BHOCHTb MompaBKH Ha UHTepdpepenyuto CO 
MIpoObl H KOHUCHTpalHu BOLI LO HCMOUb30OBaHHA B AHAIMTHYCCKUX ypaBHeHMAX BbIle. Take MompaBKH OOBIMHO MOTyT 


BbIPMKATbCA CJICLYIOUJMMH WYTAMN: 


[CO] = [CO], + L [CO;] + M [HO], 





[CO] = [COlna+ L[COs]y+ M ha ) . 
1+h, 


[NO] = [NO], (1 + L' [CO2] + M' [H,0]), 


NLNOg] = (LNOX]on — [NO]n,) CL + L' [CO2] + M'[H20)). 


3.4 YpapnHenne 1a opeleeHHA Cosep2xKaHHA BOLI B Ipode 


KonyentTpauna BOJIbI B mpo6e 


D 
[H,0] = — (*/,) (HCI, 
1+ [COz]p (*/m) =“ 


AOB 3-31 1/1/18 


Hpunoscenue 16. Oxpana oxpyorarowei cpedoi Tom II 





rae 


2Z —n/m 
4 (1 +h - [72Z/2]) 


P,/m= 


_ 2-[CO]- (2/x]-[/2x) [HC] +[NO, ] 
[CO, ]+LCO]+[HC] 





CreqyeT OTMeTHTb, YTO TakKOe ONpeseNeHHe KOHUCHTpalHu BOLI ABIAeCTCA CPYHKUMeM pa3IMYHbIX JaHHbIX aHasiv3a 
KOHUCHTpauHu ra3a, KOTOpble CaMH MOryT Hy%KaTbcA B KOppeKUMM Ha HHTepdepenyuio BosbI. B oTux cyyyanx WIA 
HOJYYCHHA OOMbUIeH TOUHOCTH HEOOXOAMMBbI HOBTOPHbIe 3aMepbI C MOCIEAYIOWNIUM epecueTOM KOHUeCHTpallH BOABI WO Tex 
lop, moka He OyyfeT NomyyeHa TpeOyeMad cTaOWIbHOCTh pe3ysIbTaTOB. OToro He TpeOyeTcaA pH UCHOub30BAaHHU 
aJIbTepHATHBHOTO, YHCIOBOrO MeTOAa pelleHua (11. 4). 


4, AJIbTEPHATHBHbIM METOJ: WHCJIOBOE PEWIEHHE 


4.1 B xkauectBe albTepHaTMBbI aHaINTHYeCCKOMY MeTOJY, W3I0X%KCHHOMY B I. 3 BbIMe, MHACKCbI IMACCHH, OTHOLMeHHe 
BO3YyxXa K TOIMJIMBY, CKOppeKTHPOBaHHble KOHI[CHTPallHu 1a3a BO BaKHBIX YCIOBMAX H T. J. MOXKHO JIerKO MOJYIMTb WyTeM 
YHMCIIOBOTO peleHuA ypaBHenuii (1) — (10) ana kaxK ON Cepuv 3aMepoB Ha LM@poBol BEIYHCIIMTeIbHOM MalnHe. 


4.2 J\na yaeta nompaBok Ha HHTepdepeHHto H (MIM) U3MepeHHii BLICYIICHHBIX IIpoO B cucTeMe ypaBHeHnit (1) — (10) 
(bakTH4eCKHe Pe3yJILTATbI 3aMepOB KOHI[CHTpalHH Ta3a 3aMeHEHbI TEMH AIbTepHaTHBHBIMM ypaBHeHHAMuH (5A), (6A) UT. 2, 
KOTOpble IIpHEMJICMBI JIA KOHKPeTHOM H3MepHTeJIbHOM CHCTEMBI. 

4.3 Tloqxoyqsmjue Mpoctbie MallIMHHbIe MporpaMMbI C JByMepHbIM MaCCHBOM JI peleHHA ypaBHeHHM WHpoKo 


pactipocTpaHeHBsl, OHH yAOOHEI M THOKH B UCHOb30BaHHH JIA yKa3aHHbIX Wesel HU MOSBOJAIOT JICTKO BBOAMTb HM Ope euATb 
JHOObIe METOABI BLICYIUIMBaHHA po, NompaBKH Ha HHTepdepeH M10 WIM Apyrve MompaBKu. 
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B OTHOWMEHHN JOMOJIHMUTEJIBHBIX JTAHHBIX 


B cooTBercTBHH c TpeOoBaHuaMH, V3JI02KCHHBIMH B I. 3.2 HoOaBieHua 3, KpoMe Y3MepeHHo ra30Boli KOHUCHTpannu 
KOMIIOHCHTOB oTOOpaHHOTo Ta3a, TpeOyroTca TakxKe CileqyrouwWe JaHHBle: 


a) TeMUepatTypa Ha BxOye: U3MepAeTCA C TOUHOCTHIO +0,5 °C B Bue TlOIHOK TeMUepaTypbI B TOUKe, oTCcToslMet OT 
BXOJHOTO CC4CHHA BO3,yx03a00pHuKa ABUTaTesA Ha pacCTOAHHe OFHOTO AWWaMeTpa STOO CedeHHA; 


b) BiaxKHOCTb Ha BxOye (Kr BOJbI/KT CYXOrO BO3Ayxa): H3MepsAeTCA B TOUKEe, pacnouoxKeHHOM B Mpezemax 50 M no 
HallpaBJICHHIO OT BXOJHOFO CeYeHHA BO3LYXO3AOOPHUKa BUTAaTeJIA, C TOUHOCTBIO: 


1) +5% wa BraKHOCTH OKpyxKaloulero BO3Zyxa, UpeBbilaroujeH uM paBHow 0,00634 Kr Boybl/Kr cyxoro 
BO3qyxa, WIM 


2) +0,000317 kr Bogsi/Kr cyxoro BO3Lyxa JIA BIaKHOCTH OKpy2xKalollero BO3qyxa MeHee 0,00634 kr BogbI/Kr 
CyXOro BO3Lyxa; 





c) aTMocibepHoe AABICHHe: U3MepsxAeTCA B pawuyce 1 KM OT MecTa HCIIbITaHHA ABUTaTeslaA C TOUHOCTbIO +100 IIa; Tipu 
HeoOxoHMOCTH BBOANTCA MOMmpaBKa Ha BbICOTY HCHUbITATCJIBHOTO CTCHa; 


d) Maccosbiif pacxoy TONsMBAa: IpAMoe U3MepeHHe C TOUHOCTHIO +2 %; 


e) oTHomeHue H/C tommusa: OpewqeuIaAeTCA OTHOMWICHHCM n/m, rye C,H — SIKBUBAJICHTHOC YIIeBOTOpOTHoe 
TIpeACTaBlieHve TONIMBAa, UCHOUIb3SyeMOro B HCHbITAHHUM HU OlpewesAeMoro Ha OCHOBEe aHasiv3a THIa TONJIMBa 
ABUTaTesiA; 


f) TlapaMeTpbl ABUHTaTesiA: 


1) Tara: IpaMoe u3MepeHue c TOUHOCTHIO +1 % pH B3eTHOH Tare U +5 % Mp MHHUMAJIBHOM Tare, UCMONE3SyeMOl 
IIpH cepTHUKalMOHHBIX MCIbITAHHAX, C JIMHeMHbIM W3MCHEHHEM MEXKAY ITHMM BeIM4YHHaMH; 


2) oOopoTs! ABHraTesiA: IpaAMoe H3MepeHHe C TOUHOCTHIO 10 KpaliHei Mepe +0,5 %; 


3) pacxoy Bo3qyxa B ra3oreHepaTope: olpeyemaetca c TOUHOCTHIO +2 % Ha OCHOBe TapHpoBKH XapakTepHCTHK 
puratesa. 


IlapaMetpbl, yka3aHHble B OfMyHKTax a), b), d) u f), onpemensioTca B Hayate KaxKOrO HMCMbITaHHA Ha IMHCCHIO 


Buratesen, B TO BpeMA Kak HapaMetTp, yka3aHHbiii B NOANWYHKTe c), Ope qeuAeTCA C HUHTCPpBaJIOM He MeHee YOM lus 
mepvoy MCIIbITaHHM Ha IJMUCCHIO. 
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AJOBABJIEHHE 4. TEXHHUECKHE TPEBOBAHHA K TOILIMBY, 
MCHOJIb3YEMOMY IIPH HPOBEJJEHHM ACIIbITAHHU 
ABHAIMOHHBIX TA3OTYPBHHHBIX JIBATATEJIEN 
HA IMUCCHEO 


XapakTepHcTuKn HMCHOJIb3SYCMOLO Tip HCHbITAHHAX TONJIMBa COOTBCTCTBYFOT XapaKTepHCTHKaM, YKa3aHHbIM B HaCTOAIICM 
HoOaBeHuH, 3a UCKIIIOUCHHeCM Tex CilydaeB, Kora cepTudurupyronuMuit OopraH COrIacwsIChH C OTKJIOHCHHCM WIN 
HeoOOXOJMMBIMHU KOppeKTHpOBKaMH. TomuBo He COAeCpPxKUT TpvcaOK, UCHOJIb3YeMbIX JIA NOWaBICHHvA bIMa (Takux, Kak 


MeTasIJIOOpraHvyecKHe CO eMHeHHs). 


Ceoticmea 


TnotHocts, kr/m? mpu 15 °C 
Temnepatypa qucTHuianan, °C 

10 % or TOUKH KHTeHHA 

OxkonuatelbHad TOUKa KMMeHuA 
Tlone3Haa Temota cropanua, MJx/Kr 
CoyepoKaHue apoMaTH4eCKHXx BelllecTB, B % K OOBeMy 
Cogepxanue HadbTaHHos, B % K OObeMy 
Touka JbIMIeHHA, MM 
Coyep»kaHue Bonopona, B % K Macce 
Coylep»kanne cepsl, B % K Macce 
Kunematwueckaa Ba3KocTb mpH —20 °C, Mm’/c 


TIPHJIOXKEHUE 16. TOM II 


JIOB 4-1 


Alonycmumbiti Ouana3on eenu4uH 
780-820 


155-201 
235-285 
42,86—-43,50 
15-23 
0,0-3,0 
20-28 
13,4-14,3 
MeHee 0,3 % 
2,5-6,5 
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JIOBABJIEHHE 5. TIPHBOPbI HW METOJbI H3MEPEHUA IMHACCHH 
TA300BPA3HBIX BELMECTB IPH HCHOJIbB30OBAHHH 
TA30TYPBHHHBIX JIBUTATEJIEH C DOPCA7KHOKM KAMEPOM 


1. BBEXEHHE 


[Ipumeyanue. Onpedenennbie 6 Hacmoawem Oobaenenuu npaeuna Kacatomca nonyyeHUA npedcmasumerbHoix npoo 
6bIXIONHbIX 2a306 U UX nNOdaYU 6 CuCcMeMy U3MepeHUA IMUCCUU, 6 KOMOpOl OHU aHanuzupyiomca. JaHHble npasbuna 
NDUMEHAIOMCA MOMbKO 6 CAy4uae ucnolb306aHuA qbopcasca. TIpednazaembie Memodbl ABAAIOMCA XapaKmepHolMU OA 
Haubonee CoBepmleHHOU, eeKOOOCMYNHOU U WUpOKO NPUMeHAeMOU CoBpemeHHoU npakmuku. TIpuzsHaemca HEeoOXOOUMbIM 
6HOCUMb NONpaeKU OMHOCUMENbHO ycroEull OKPyxCarolyezo 6030yxa. Memoo 6ydem yKa3an, Kozda oH cmanem u3eecmen. Jo 
mex nop 1060u Memoo 6HeceHUA NONpABOK, UCNOb3yeMbIL NDU HaNUYUU MopcadtcHOU KaMepbl, Mooicem OblIMb npuMeHeH, 
ecu 6ydem odobpen cepmuquyupyroiwumu opeanamu. 


VismeHeHve peKOoMeHyyeMOlM MeTOAUKH, M30%KCHHOM B HaCTOAUIeM NOOaBIeHHH, pa3pellaeTca Nocue upeycTaBseHusa 
COOTBETCTBYIOUeH 3a1BKH MOJIHOMOUHOMY CepTuuyupyrollemy opraby  yTBepxKeHHA UM ITHUX H3MeHeHHI. 


2. ONUPEJEJEHWA 


B Tex cirydaAx, KOra B HaCTOALTCM HoOaBieHun ynlloTpeOAroTcA TIPHBCCHHbIe HWKe TeCpMHHbI 6e3 KakHx-1M00 
MlOACHeHUH, OHH UMCHOT Cle yrouwWe 3HayenHaA: 


Ape HYJA. 3aBucallee OT BpeCMeHH OTKJIOHCHHE BbIXOAHOTO CHTHasia mpHuoopa OT 3afaHHOrTO HyJICBOrO 3HadeHHA pu 
TIPOXO7KTCHUUN Wpe3 Hero Fa3a, He COAep*Kallero KOMHNOHECHTa, NOWIeKallero U3MepeHuho. 


Hnmepdepenuua. Peaxuua upudopa Ha upucyTcTBHe ApyrMx KOMIOHCHTOB, He ABJIAIOWIMXCA ra30M (HIM TapomM), 
XapaKTepHCTUKU KOTOPOTO MOWIeKAaT U3MepeHHto. 


Konuenmpauua. OObemuHad WOU WpecTaBAOWjerO MHTepec KOMMOHEHTAa B ra30BOl CMeCH (BbIPaxKaeTCA B IPOMeHTax OT 
oOObeMa WIM MVJIIMOHHBIX UacTAX). 


Hepacceuearowmui ungdpaxpacnoelit ananuzamop. Wpudop, KoTOpEIii c MOMOLIbIO NOromwleHua WHepruu HHdppakpacHoro 
W3IYACHHA OCYIIECTBIIACT CeICEKTHBHOe H3MepeHHe KOHKPeTHBIX KOMIIOHCHTOB. 


Aynesou 2a3. 1 a3, noyNexkalluit UCHONb30BaHHIO0, Ip yCTaHOBKe I1pHOopa B HyIeBOe HIM HeMTpaIbHoe MoO2%KeHHe. 
Inameuonuzayuonnoiit 0emekmop. JleteKTop HOHH3alNn AM@Py3HOHHOTO BOAOPOAHO-BO3AYWIHOTO MaMeHH, BbITarouHi 
CHTHasI, HOMMHAJIbHO MpOMOpuMOHaIbHbIM KOUIM4ECTBY YIIeBOAOPOAOB, MOCTyMalOWMX B ITO IWlaMa B CMHHLy BpeMeHu 


(cuutaetca, 4TO CHIHaJI Ope TeuAeTCA AMCSIOM MOCTYHarOu nx B WIaMA aTOMOB yrsiepoya). 


Toemopaemocmp. TouHOcCTb W3MepeHHA XapakTepHCTHK WaHHOTO HeH3MeCHACMOTO oOpa3iia, KOTOpaA MO2KCT ObITB 
BOCHPOHu3Be7eHa Ip NOBTOPHBIX W3MepeHHAX Wpe3 KOPOTKHe UHTepBaJIbI BNDCMCHU 0e3 HacTpoiikn mpHOopa. 


Pazpewarowan cnoco6nocme. Haumeubitice U3MeHeHHe pe3ysIbTaTOB 3aMepa, KOTOPOe MOXET ObITh OOHapy2KeHO. 
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Peaxuua npudopa. VismMeHeHue BbIXOJHOTO CHrHaJia mpu6opa B 3a€BHCUMOCTH OT H3MCHCHHA KOHICHTpaluyv Fa30B B mpooe. 
Take BbIXOJHOM CHrHaJ, COOTBeTCTBYIOLIM WaHHoi KOHUCHTpaunu Ta30B B mpo6e. 


Cma6ousbnocmo. TouHocTs, Cc KOTOpoH HeCOWHOKpaTHble H3MepeHHA XapakTeCpHCTHK WaHHOTO HeH3MeHsAeMOrTO oOpa3ia 
MOryT ObITB BbIZep2KaHbI B TeYeHHe Ope eJICHHOrO HPOM@KYyTKa BPCMeHH. 


Cmpya. Ooumit BHeIIHMM NOTOK BbIXJIOMNHBbIX ra30B ABUTaTesIA, BKJIEOUaA okpyKarolmluii BO3 YX, C KOTOPbIM CMCINHBarIoTcCa 
BBIXJIONHbIC Fa3bl. 


Tapuposounsii 2a3. DranoHHbIi Yra3, COCTaB KOTOpOrO W3BeCTeH C BBICOKOM TOUHOCTbIO, MpeqHasHayveHHblii [A 
MCIOIb3OBaHHA TIPU peryIMpOBKe, HacTpolike U MepHoaM4ecKUXx MpoBepKax MpuoOopos. 


Tounocmp. CreneHb TIpHOmMKeHuA v3MepeHHoli BeCJIMUHHbI K HCTHHHOI BeJIMUHHE, onpeyeseHHon He€3aBHCUMO OT ITOTO 
W3MepeHHaA. 


Yacmeiti na munauon (ppm). Exuunya oObeMHOM KOHIeHTpallMu ra3a Ha MMJWIMOHHYIO YacTbh OOBeMa Tra30BOl CMECH, B 
COCTaB KOTOPOH BXOJMT JTOT a3. 


Yacmeit na mussuon yacmet yenepoda (ppmC). Monapuas Jona yrneBoxopoya, yMHoxennas Ha 10° 4 w3MepeHHas Ha 
OCHOBe 3KBUMBAJICHTHOCTH MeTaHa. Takum oOpa30m, | ppm MetaHa oOo3Hayaetca Kak | ppmC. J[na mpeoOpa30BaHua 
KOHICHTpalluu JHOOOrO yrieBoRopora, BbIPAKeHHOM B PPM, B IKBUBAJICHTHOe 3HAYCHHe, BbIPAKeHHOe B ppmC, HyxXHO 
YMHOXKUTbh KOHI[CHTpallM10, BbIPAKCHHYIO B ppM, Ha 4YMCIO aTOMOB yrulepoya, BXOTAIIMX B COCTaB MOJICKYJIbI ra3a. 


Hanpumep, | ppm mponana coorBetctByet 3 ppmC yriesBogopoga, | ppm rexcana — 6 ppmC yrsesogopoya. 


Tym. Ciryuaitusre OTKJIOHCHHA JAHHbIX Ha BbIXOTe lpHOopa, He CBA3aHHbIC C XAPAaKTCpUCTHKaMU TIpoOul, v3MepsemMoii 3TUM 
IIpHOopoM; MX CeAyeT OTIMVATb OT XapakTepuCTHK CMeCINCHHA. 


JImasonnoiit 2a3. CMecb 1a30B 3aqaHHOro U3BeCCTHOrO COCTaBa, KOTOpadH UCHOJIbB3yeTCA B KaYeCTBe OCHOBbI JIA 
pacimm@posku moka3aHHuii mpu6opa B CHHHUWax KOHWCHTpalun ra3a, UA3MepAeCMOLO STUM TipHOopom. 


3. TPEBYEMBIE JAHHBIE 


3.1 ImuccnsA ra3z006pa3HbIx BeWecTB 


Onpezessetca KOHUCHTpalna CIC TYFOUIMX Ta30B: 


a) YrueBoyopornr (HC): npon3sBoquTca KOMOMHMpoBaHHad OWeHKa BCeX COeMHeHH yrieBoyoposa, mpucyTcT- 
BYIOIIMX B BbIXJIONHBIX ra3ax. 


b) Okucb yriepoga (CO). 
c) JjByoxucs yrepona (CO). 


IIpumeyanue. CO2 ne cuumaemca 3a2pa3HAIoWUumM BeljecmM6OM, OOHAKO onpedenenue ee KoHYenmpayuu 
HeoOxoOUMo OA Yenel pacuema u npoeepKu. 


d) Oxucmr a3ora (NOx): paccunTpiBaeTca CyMMa JBYX OKHCIO0B — OKHcH a30Ta (NO) u zByoKucn a30ta (NO). 


e) Oxucp a3ora (NO). 
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3.2 [[pouas nadopmanna 


Ja HOPMHpOBaHHA aHHbIX XapaKTeCpHCTHK SMUHCCHH U VIA KOJIMYCCTBCHHOTO BbIPWMKCHUA UCIIbITbIBACMBIX 
XapakTepuCTHK ABUTaTesA UpeAcTaBsIaAeTca Cie Tyroulaa WH@opmarna B JOMOJIHCHHE K II. 3.4 raBbl 3; 


— TeMilepatypa Ha Bxoje; 
— BJlaKHOCTb Ha BXOJe; 

— aTMoc(epHoe jaBieHne; 

— BeKTOPbI BeTpa 10 OTHOLIEHHIO K OCH CTPyH BbIXJIOMHBIX ra30B JBHTaTesA; 

— COOTHOLeHHe BOAOpOa/yriepoya B TOMJIMBE; 

— j\eTasiM ycTaHOBKH JBHraTesA; 

— jpyrue TpeOyemble NapaMerTphl ABuratesa (HallpuMep, Tara, YACIO OOOpoTOB poTopa, TeMMepatypa ra30B B TypOuHe); 
— JlaHHBbIe 0 KOHUCHTpaln 3arpA3HAIOWIMX BeLIECTB HM MapaMeTpbI CTaTHCTHYeCKOrO OOOCHOBaHHA. 


B cooTBeTCcTBHH Cc WOUONHeHHeM F K HacTOALIeMy oOaBueHHtO STH WaHHble MWOUYUArOTCA 160 TYT€M HWpAMOTO 
W3MepeHHa, mu60 TTYT€M pacuerTosB. 


4. OBLMJEE QWOCTPOEHHE CHCTEMBI 


YuuTbIBad PeaKTHBHbIM XapaKkTep CTPy BbIXJIONHBIX ra30B ABHTaTesei, padoTaroWlHxX C HCHOb30BaHHeM (bopcaxkKHOH 
KaMepbl, HeOoOxoquMO OOeCcHeYHTb, YTOOBI 3aMepAeMbIC BBIXJIOMHbIC Ta3bl J{CHCTBUTeJILHO COOTBeETCTBOBaIM Ta3aM, 
(pakTH4eCKH BbIOpacbIBaeMBbIM B OKpy2%Kalouly!o aTMOCepy. ITO ycuoBHe AOcTHraeTca pH OTOOpe MpoO cTpyH BbIXJIOMHBIX 
Ta30B Ha JOCTaTOUHO OOBUIOM yAaIeHH OT ABHTaTesA, T. €. KOra BbIXJIONHBbIe Ta3bl OXIaWIMCb JO TeMIepatypbl, mpu 
KOTOpOH IpeKpallaeTca MpoTeKaHue peakyHi. [11 OYHMCTKM OTOOPAHHBIX BbIXJIONHBIX Fa30B, MOaBaeMBbIX K IpHOopaM yA 
aHaiM3a Ha cOJepxKaHHe OKHCIIOB a30Ta HM YIIeBOAOpOyoB, He UCMONb3yIOTCA OOe€3BOXKMBATeIM, OCYIWHTeIH, 
BOJOOTACIMTeIH HIM analorn4yHoe OOopyyoBaHue. TpeOoBaHHa K pa3JIM4HbIM KOMHOHEHTAaM HOACHCTeM MIpHBOAATCA B II. 5, 
a HWKe IIpHBOAMTCA NepeyeHb HEKOTOPBIX OrTpaHwyueHuli HU BAapHaHTOB: 


a) IIpeqmonaraetcs, 4To B cOocTaB KaxOM OTeCbHOM MOACHCTeMbI BXOZAT HeOOXOAMMBbIe yCTpOlcTBa JIA 
peryMpoBaHHs NOTOKAa, KOHAMUMOHMpOBaHHA HW U3MepeHHs. 


b) HeoOxoqumMoctTh yCTaHOBKH OTKAYHBarollero Hacoca U (uM) Hacoca Jia WOWadn TOpAdHXx TIpoO OyneT 3aBUCCTb OT 
ciocoOHocTH aHasIM3upyrolei TIOMCHCTCMBI YIOBJICTBOPATb TpeOoBaHna B OTHOIMCHHH BpeMeHu NOWadn TIpoo u 
MaccoBoro pacxoyla OTOOpaHHBIx ra30B. B_ cBOorO oyvepeyb, 39TO 3aBHCHT OT aBsIeHvA WoOwain oTOOpaHHBIX 
BBIXJIOMHbIX Ta30B WH NOTepb B JIMHHAX. Cuuntaetca, 4TO B OCHOBHOM 9TH HaCOCbI WoTpeOyroTca TIpH ONpeWeCsICHHbIX 
yCJIOBUAX MCIibITaHui ABUTaTesaA. 


c) B csrydae HeoOxoUMOCTH MeCTONMOIORKeHHE Hacoca It WOAH TOPpAYHX TIpoo TlO OTHOUICHHIO K ITIOTCHCTCMaM 
aHaJIu3a Ta30B MOKeT ObITh H3MeCHeHO TIO CpaBHeHHtO C YKa3aHHbIM Ha PHCYHKe. (Hanpumep, HeCKOTOpBIe 
aHaJIM3aTOpbl HC pxsrouaroT B ceOs Hacocnl ASIA WOWadw TOpAGHx TIpoO WU, CUCHOBATeCJIbHO, MOrYT CUMTATbCA 
TIPHTOAHbIMN JIA UX YCTAHOBKH Hepey HacocoM JIA HOWadu TOpAWHx TIpoo WaHHoi CHCTeMBI). 


ITpumeuanue. Ha puc. A5-1 u A5-2 uz06paocenol cxembl cucmembi ombopa u aHalu3a NPOO BbeIXIONHbIX 2a306, KOMOpaA 
xapakmepu3yem OCHO6HbIe MpeOObaHUA K UCNbIMAHUAM IMUCCUU. 
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Tom IT 








BbIXNIONHOE 
conslo 


Muxumym 4 auametpa 
conna 


NNOCKOCTb BbIXOQHOTO 
CEYEHUA COMA 





FIPOBA 
OCEBAA NMHMA COMA 
NIMH 
nogaun 
nPOB 


18-25 nuameTpos conna 


NNOCKOCTb OTBOPA 
NPOB 


Puce. A5-1. Cxema cuctemMbI oT60pa mpo06 
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OBOSHAYAET KJIANAH (FPYNNY KMANAHOB) AIA 
OCYLECTBNEHNA BbIBOPA TPEBYEMOFO HANPABSIEHUA. 


oS TEMNEPATYPA JIMHUM PETYNUPYETCH 410 160 °C. 


TEMNEPATYPA JIMHUU PETYNUPYETCH 0 60 °C. 





AHONONHVTENbHbIE NPUMEYAHUA UV NOZPOBHOCTM 











COJEPKATCA B TEKCTE. 
BbITIYCKHOE BbITIYCKHOE —_BBIMYCKHOE 
y OTBEPCTVE OTBEPCTVE § OTBEPCTME 
IIMA 
nogaun AHANI3 
nPOB HC 
| a An 
: HYNEBOMTAS' Y{ 'TAPMPOBOUHbI 
CBPOC HACOC YF - rA3 nA 
4 HYNEBOM TAS” : | |“ TAPAPOBOUHbI 
LLL 44 uncoc exe a 
VY HYNIEBOM TAS, «| | sTAPAPOBOUHbIM 
a rA3 
AHAIIN3 
NOx 
BbITIYCKHOE 
OTBEPCTVE 











Puc. A5-2. Cxema cuctembi oT6opa H aHa.in3a 1p06 


5. OMMACAHHE COCTABHBIX 4ACTEN 
Tpumeuanue. Huse npueodamca obwee onucanue u xapakmepucmuKU OCHOBHbIX aeMeHMOe CuCcMeMbI UZMepeHUA 
XapakmepucmuK ébIX/ONHbIX 2a306 OBueameneu. Bonee nodpobHoe onucanue, Kozda 3mo HeobxodUMO, OaemcA 6 
Oonosnenuax A, Bu C kK nacmoaiyemy Oobaelenuio. 
5.1 Cucrema or6opa npo6 


5.1.1 T[po6ooTbopHuKk 


a) Konctpykuua IpoOooTbopHHuka TlO3BOJIACT MPOW3BOAMTb oT6op OTICJIbHbIX TIpoO B pa3JIM4HbIX TOUKAX MONeperyHoro 
Ce4eHHA CTPyH BBIXJIOMHbIX Fa30B. CmelmBaHie IIpoo He JOUYCKaeTca. 


b) B xkauyecTBe mMaTepHala, KOHTaKTHpyloulero c NpoOol, UCHOMb3yeTCA Hep»xKaBelolat CTaIb, UH ee Temuepatypa 
TMOWWepxkUBaeTCA B ipeyeax He MeHee 60 °C. 
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c) IInockoctb oT6opa mpoO pacnonaraeTca MepleHIHKyIApHO MpOTOMKeHHIO OCeBOM IIMHMM cola TBuraTela u m0 
BO3MOXKHOCTH OMWKe K TOUKe, OTCTOAIMIeH OT BbIXONHOTO ceyeHua coma Ha paccTosHue B 18 AHaMeTpoB, B 
COOTBeTCTBHH c 1. 7.1.2, HO HH B KOeM cyy4ae He Jabiie 25 quamMetpos comma. Mamerp BbIXOAHOTO cedeHHA 
coma OepeTcd 10 MaKCHMaJIbHOH Tare yBuraTesa. B oObeme BO3ZYIIHOrO MpoOcTpaHcTBa MexKy IWJIOCKOCTbIO 
BBIXOJHOFO COMA MH WIOCKOCTHIO OTOOpa MpoO He JOJOKHO ObITh HUKAKMX MpelATCTBUM B payMasIbHOM HallpaBeHuu 
Ha paccTOAHHM OT OCH coria B 4 AMaMeTpa BbIXOAHOTO CcedeHHsA. 


d) Ina ordopa mpo6 ucnomb3yetca 10 Kpatinett Mepe 11 oTqembHbIx ToueK. IockocTb H3MepeHHA, pactiosoxKeHHad Ha 
pacctosHnu X oT BHraTeA, pa3sqeleHa Ha TPH CeKIMM, OTCJICHHbIe OKPy2KHOCTAMHU, Yepe3 WeHTPbI KOTOPbIX 
IIpOXOQUT OCb BEIXIIONHOM CTpyH UW payMyCbI KOTOPbIX COCTABJIAIOT: 


R1 =0,05X; 
R2 =0,09X. 


Kaxkqaa CeKUMA JOJDKHa cofepxaTb 10 KpaitHeli Mepe 3 TouKH AIA OTOOpa mpob. PasHocTb MexK Ly KOJIMYeCTBOM 
TOYeK DIA OTOOpa Mpoo B kaxKZON CeKUMH WoKHA ObITh MeHee 3. HanOonee yqaeHHad OT OCH TOUKa WIA OTOOpa 
mpo6 JouMKHa pacnouaraTeca B paguyce oT 0,11 no 0,16X. 


5.1.2 JIwHuu nogauu mpo6 


IIpoOsi mogarotca u3 mpoOooTOopHuka B aHasIM3aTOpbI 0 JIMHHH C BHYTpeHHHM JuaMeTpom 4,0-—8,5 MM m0 
KpaTuaiillieMy MapwIpyTy, HCHOub3ya Takoe 3HadeHHe pacxoya, YTOObI BpeMaA MOWaqU cocTaBao MeHee 10 c. Temnmepatypa 
B 3TOM JIMHMM NosepxKuBaetca B Upenenax 160 °C + 15 °C (c TouHOcTHIO Fo +10 °C). Korga ordop mpo6 ocymlecTBIAeTCA C 
leuIbIO W3MepeHHa coctaBiaromux HC, CO, CO. u NOx, jmHua u3roTaBMBaeTcA 3 HepxaBerollel cTalM WIN 
IWIMOBaHHOLO HallOJIHCHHOTO yruepoyOM MaTepuana PTFE (nomutTetpadtTop3TueHa). 





5.2. Anamm3aTop yrieBoxopoz0B (HC) 


V3mepenue oomjero coepxkKaHiA YIICBOOpOOB B mpo6e TIPOBOAUTCA C HOMOMbIO aHasIM3aTOpa, B KOTOPOM MO@K]Ty 
STeKTpOAaMU WOROrpeToro WiaMeHOHN3aWHOHHOTO WeTeKTOpa (FID) TIpOXOAHT MOHM3alMOHHBI TOK, MIpOnopuMoHasIbHBlit 
MaCCOBOMY paCxOy YyIJICBOXOpOOB, BCTYHarOu{wx B TWpowecc TOpeHvA BOOpora. IIpeanonaraetca, 4TO aHasIn3aTOp 
BkylOUaeT B ceOs KOMIIOHCHTBI, UpeHa3HadeHHble JIA peryIMpoBaHuaA TeMIilepaTypbl UW pacxOjla ra30B, COAep»Kau{UxCcA B 
mpoOax, mlepeimycKa ra30B, ra30BOro TOIJIMBa U OXJIMKTarOuwNx Ta30B, H YTO OH oOecneuHuBaeT TIpoBeyeHHe 3eb(beKTUBHEIX 
KOHTPOJIBHBIX TapHpOBOK JMala30Ha VU HYJiA. 


IIpumeuanue. OOwue mexnuyeckue mpeboeanua npueoodamca 6 OonomHeHuu A K Hacmoswemy Oobaeienuto. 


5.3. AnamM3aTOpbi OKUCH HW AByoKHCH yrsepoya (CO u CO?) 


na W3MepeHHA STHUX KOMHOHCHTOB UCIIOJIb3YIOTCA HepaccenuBaroulHe MuHdpakpacHple aHasIv3aTOpbl, KOHCTPyKUHA 
KOTOPBIX TIpeyCMaTpuBaeT HCIOJIb30BaHve ITIpNHUUutia TuddepenuuasbHOTO MOPUIOM[CHHA OSHePrHu B MapasVIeJIbHbIX 
SIEMCHTax, TYBCTBUTCJIBHBIX K CTAHJapTHOMY HU oTOOpaHHoMy ra3aM, IIpW4eM SICMCHT WIM Ppyuiia SICMCHTOB JIA KaxKOrO 
W3 STHX KOMHOHCHTOB 1Fa3a COOTBCTCTBYIONIMM o0pa30M CeHCHOMIM3NpOBAaHBI. IIpeaycmatpnBaetca BbIMOJIHeHHe 3TOM 
aHasIM3upyromei mloyCHcTeMou BCexX HeOOXOJMMBIX PyHKUMH, CBA3aHHBIX C YIIpaBJICHHeM HU perysIMpOBaHHeM IOTOKOB [a3a, 
COepKalluxca B mpo0ax, a TakKoKe HOTOKOB HyJI@BOrO ra3a HU NOMeCpeCdHbIx MOTOKOB. PerymuposBanne TeMHepatypbl OTBeUaeT 
TpeOoBaHHAM H€3aBUCUMO OT TOTO, B KAKOM COCTOAHUN U3MepAeTCA mpoba (By1axKHOM WIA cyxXoM). 


ITIpumeuanue. OOwue mexnuyeckue mpeboeanua npueodamca 6 Oononnenuu Bk Hacmoswemy Oobaenenut. 
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5.4 Ananmm3atop oKnc10B a30tTa (NOX) 


Vismepenue KOHUeHTpaluH oKucu a30Ta (NO) mpoBogHTca MO MeTOAY XCMHJIIOMMHeCHeHUMH, B COOTBeTCTBHH C 
KOTOpbIM Mepa MHTCHCHBHOCTH M3Iy4eHHA BCTyHalollelH B peaxuMiIo NO c joOapneHuem O3 cooTBeTcTByeT Mepe 
KoHyeHTpayuu NO. Jlo npopeyeHua u3MepeHua KoMNOHeHT NO, mpeoOpa3yetca B NO B kouBeptepe, oOmaqaoljeM HyKHOH 
adextuBHocts1o. PesynbTupyroujad cHcTemMa u3MepeHua NOx sBkmroyaeT BCe HeOOxOHMbIe ycTpolicTBa WIA 
peryIMpoBaHHaA TOKa, TeMUlepaTypbl MH Apyrux WapaMeTpoB Hu OOecIeYHBaeT BO3MO%KHOCTb BBIMOJHCHHA OOBIMHOM 
MIpoueAypbI TAPHPOBKH HyJIA HW WHalla30Ha U3MepeHHA, a TakKKe IPOBeEACHHA UPOBepOK 9PPeKTHBHOCTH KOHBeptTepa. 


ITIpumeuanue. OOwue mexnuueckue mpeboeanua npugodamca 6 OonomHeHUU C K Hacmoalyemy OobaeleHuto. 


6. OBA METOJMKA ACIbITAHHH 


6.1 Padora qBuraTeisa 


Jpuratesib padotaeT Ha OTKPbITOM BO3yxe Ha CTalMOHapHOM NUCIIbITATCJIBHOM CTeCHe, KOTOpBIii COOTBCTCTBCHHO 
oOopyqoBaH AA WpOBeeCHHA BbICOKOTOUHBIX MCIIbITaHHi XapakTepuHCcTuK HU KOTOpBIii OTBedaeT TpeOoBaHHAaM ASIA 
IpoOooTbopHuka, YKa3aHHbIM B IH. 5.1. Ucnpiranua c UeJIbIO U3MepeHhA NapaMeTpoB IMUCCHH MIPOBOAATCA pu BesIM4YNHAaXx 
TAT, OUpeWeCsICHHbIX HOJIHOMOUHbIM cepTH@ulup yrouluM OpraHoM. OOecneunBaetca craOuibHast padota ABMTaTeA pu 
kKaKkoOu BCJIMUNHE TAM. 


6.2 YcuoBuA OKpyxKarollero BO3Tyxa 


6.2.1 3amepbi KoHYeHTpayni CO, HC, CO, u NOx mpon3Bogatca B OKpy2KaOWeM BO3ZyxXe B HCIIbITATeJIbHbIX 
ycloBuAx paOoTbI mpoBepsemoro yBuratesa. UpesMepHo BBICOKHe KOHICHTpallWH YyKa3aHHbIX BeLIeCCTB O3Ha4aloT 
HeHOPMaJIbHOe COCTOAHHe, HallpHMep MoMaaHve BbIXJIOMHBIX Ta30B B BO3AyXO3a00PpHHK ABHTaTesIA, YTeUKY TOIMJIMBa WIM 
HasmMuue [pyro MpH4vHb! HexkesaTeIbHOM IMUCCHM B 30HE UcribITaHui. Takoe NO0%KeHHe COOTBETCTBEHHO HCHpaBsiAeTCA 
WIM JIMKBUMpyetcs. 


IIpumeuanue. Ciedyem pykosodcméo6ambcaA makumu noka3amenamu: HopMajeuaA KOoHYyeHnmpayua CO 6 
oKpyorcaroiyem 6o30yxe cocmaeiaem 0,03 % u npu HOPMGJbHbIX OKPYICAIOIYUX YCIOBUAX ypoBHU KoHYeHmpayuu CO u HC ne 
npesviuaiom 5 ppm, a NOx — 0,5 ppm. 


6.2.2 CnrenyetT u30eraTb KpaiiHe CJIO2KHBIX KIIMMaTHYeCKHX YCIOBHH, XapakTepH3yIOWIMXxcA, HallpHMep, BbIlaeHHeM 
OCaKOB HJIM Upe3MePHO BbICOKOM CKOPOCTBIO BeTpa. 


6.3 OcHoBHasd TapHpoBKa NpHoopoB 


TTIpumeuanue. OcuHoenaa Yellb maxou mapupo6Ku 3akiliouwdemcA 6 MOM, yumo6ol yOeoumbca 6 cma6ulbHocmu u 
JUHeEUHOCMU UX xapakmepucmuK. 


6.3.1 Tloqarommi 3aaBky Ha MpoBeyeHve UCIIbITAHUM WpelcTaBsaeT MOMHOMOUHOMY cepTHulupyrollemMy opraHy 
WOKa3aTeIbCTBa TOrO, YTO CHCTeMa JIA aHasIM3a COOTBETCTBYIOINMM OOpa30M TapupoBaHa KO BpeMeHH MmpoBeyeHHA 
MCHbITaHHH. 


6.3.2 Uro kacaetca aHasIv3aTopa YrJICBOHOpOAOB, TO Tipu ITOK TapHpoOBKe IIpoBepsxeTCA, HAXOMATCA JIM HOKa3aHvA 
AeTeKTOpa KHCIOpoya U w30upaTesIbHBle M0Ka3aHHA AeTeCKTOpa YITJICBOAOpOA0B B Hpeyeswax, YCTAaHOBJICHHBIX B 
AONOJIHCHUU Ak HacTOAMIeCMy oOaBIeHHtO. IIpopepsetca TakKxKe COOTBCTCTBHE KIIT KOHBepTepa NO,/NO TIOJIO#KCHUAM 
AJONOJIHCHUA Ck HacTOAMIeMy oOaBueHH1O. 
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6.3.3 IIpH mpoBepke xapakTepHcTHK KaxKJOro aHasIM3aTOpa UpPHMeHAIOT yka3aHHyIO HM%xKe MeTOAMKy (Cc 
YCIIOJIb30BaHHEM TapHpOBOYHOTO H UCHbITBIBAeMOPO Ta30B, KaK yKa3aHO B WoO uHeHUM D kK HacTOALjeMy WOOaBsIeHUIO): 


a) 


b) 


c) 


BBeCTH HyIeBoii Ta3 HW YCTAaHOBUTb mpHoop Ha HYJIb, 3al11MCaB COOTBCTCTBYFONIMM o0pa30M ero 1OKa3aHHA; 


WIA KaKOrO ToNeKallero HCHOUb30BaHHIO B paOoTe HHTepBayla M3MepeHHA BBECTH TapHpOBOUHBIi ra3, 
KOHI[CHTpallWA KOTOPOrO COOTBETCTBYeT (HOMHHAJIbHO) OTKIOHEHMIO CTpeKH mpHOopa Ha 90 % Bcero Wuata30Ha 
w3MepeHna mpHOopa (FSD); coorBeTcTByIOWJM4M OOpa30M OTperyIMpoBaTh KOIPPUUMeEHT ycuIeHHA MpHOopa u 
3allMCaTb ero WoKa3aHHa; 


BBeCTH TapHpOBOYHEIe Ta3bl, UpHOMM3HTeIbHO cooTBeTCcTByrollve 30, 60 u 90 % or BemmunHE! FSD, u 3anucaTs 
MOKa3aHHA aHasM3aTopa; 


d) TIPOBeCCTH TIpAMY!O JIMHHIO HAMMCHBINUX KBaTpaTOB Yepe3 TOUKH, KOTOPble COOTBCTCTBYFOT KOHICHTpalnuy, paBHoii 0, 


30, 60 u 90 %. Ecram OyneT npH3HaHO HeOOXOAMMBIM, JJIf OCHOBHOM MOJeuIH aHanM3aTopa CO nu (umm) CO? 6e3 
JIMHeapv3allHi BbIXOa MPOBOAUTCA KpHBad HAMMCHBIIMX KBa[paTOB COOTBETCTBYIOWel MaTeMaTHYeCKOM POpMBI C 
MCIIOJIb30BaHHeM, IPH HEOOXOAHMOCTH, JONOJIHHTCIbHBIX TaPHPOBOYHBIX ToUeK. B cyryyae ecu Kakad-H00 TOUKa 
OTKIOHAeTCH Gomee 4emM Ha 2 % OT 3HAYeHHA BCero AMala30Ha H3MepeHusA IpHOopa (uM +1 ppm’, B 3aBHCHMOCTH 
OT TOTO, 4YTO OoNbIUe), WIA IKCIIYaTAaMOHHOTO IPHMeHeHHA MOATOTaBIMBaeTCA TapHpOBONHad KPHBAaA. 


6.4 To1,30Banne npuoopamu 


6.4.1 V3mepenna He WpOBOAATCA WO Tex WOp, WOKa BCce TIpHOopsEI WM JIMHWYM Woda pod He HOOrperbl WU He 
cTaOWJIM3HpOBaHBl, a TakoKe He BbITIOJIHCHBI CIC TYFOUMe NpOBepKU: 


a) 


b) 


TIpopepka Ha yreudky: 4O MWpoBewenHuaA cepuli MCIbITaHHH CHCTeMa TpoBpepaeTcaA Ha yTeuky HYTCM H30JI10HN 
IpoOooTdopHuka WM aHasIM3aTOPOB, MOACOCHMHCHYA HU BKJIOUCHHA BaKYYMHOTO Hacoca, KOTOpBIii lO CBOUM 
XapakTeCpuCTHKaM SKBUBAJICHTCH HaCOCy, HCHOJIBSYeCEMOMY B CHCTeCMe H3MepeHuA ypoBHeit 7IbIMa, C IWeJIbIO IIpOBepKu 
TOTO, UTO BCJIMGMHAa YTCUKH B CHCTCMEe COCTABJIACT MeHee 0,4 J/MHH IPH YCMOBUAX, COOTBCTCTBYIONINUX HOPMaJIBHbIM 
TeMUepatype UW WaBJICHHto. 


IIpopepka Ha UMCTOTY: W30JIMpoBaTb CUcTeMy OTOOpa IIpoO ra3a OT NpOOoOTOOpHUKa HU MOACOeCAHHUTh KOHEI JIMHNU 
oT6opa mpoO kK ucTouHuKy HyseBoro ra3a. IlonorpeTb cucTemy 0 paOoueli TemiepatypbI, HeOOXOAMMON AA 
IIpoBeeHuA W3MepeHHu coepxKaHuA yrueBoqopoyzoB. BkmKOUHTb Hacoc oTOopa mpoO H ycTaHOBHTb BeIMYHHy 
pacxoyla, paBHY!0 TOM, KOTOpad HCHOMb3yeTCA IPH UCIbITAHHAX IMMCCHU WBUraTeNeu. 3aperucTpupoBaTb WoKa3aHHe 
aHallM3aTopa COJepxKaHuA yreBoqOporOB. ITO WoKa3aHve He MpeBpluiaeT | % OT ypoBHA 3MMCCHU WBUTaTesA Ha 
pexuMe Masioro ra3a wim | ppm (BbIpaxKeHHBIX Yepe3 cORepxKaHWe MeTaHa), B 3ABHCHMOCTH OT Toro, Kakad 
BeJIMUNHA ABIIAeTCA OobIUe;. 


TTpumeuanue 1. iA mozo umobol uckmouwumb 3HaAYUMeNbHOe 3a2pA3HEHUe MUHUL Noda4U npOb, Xopowel npakKmuKOU 
ABIAeEMCA OOpaMHaA NpOOy6Ka IMUX MUHUI BO BpemA pabombl OeueamenA, KO20a 3ab0pHUK npobwl HaxodUmMcA 6 Cmpye 
BbIXIONHbIX 24306 O6U2aMeIA, HO XAPAKMepUCcMUKU IMUCCUU He UZMEpsAIOMCA. 


TIpumeyanue 2. [lone31o makoice KOHMpolUpoeamb KaYecmM6O BCACbIBaeMOZO 6O3Z0VXA 6 HaYAaIe U 6 KOHYe ucnoImaHull, 
a makoice no Kpatinelt mepe uepe3 KaocOblli vac 6 xode ucnoImanull. Ecau ypoeHu cuumatomca 3HaYUMeNbHeLMU, MO UX 
HeEOOXOOUMO yYuUMbIEaMb. 





Kpome aHamm3atopa COp, Wa KOTOporo 9TO 3HayeHHe cocTaBlsaetT +100 ppm. 
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6.4.2 OkcrlyaTaljMOHHble UW3MepeHHA NPOBOAATCA NO CeAyIoOWleH MeTOWHKe: 


a) 


b) 


c) 


d) 


C TIOMOLIbIO COOTBCTCTBYIOM[Cro HYJICBOrO ra3a HPOW3BeCTH BCe HeoOxO]JMMBIe BUbI HacTpouku TpuOopos; 


BBeCTH TapHpoOBOUHEIi Ta3, KOHUCHTpalwaA KOTOPOrO COOTBeTCTBYeT (HOMHHAaJIbHO) 90% oT BeNMUMHbI 
KOHUCHTpaluu FSD ASIA BCeX NOWNeKalNx UCHOJIb3OBaHHIO HHTCpBaJIOB H3MeCpeHHA; COOTBCTCTBYIONIMM o0pa30M 
yCTaHOBNTh UH 3alincaTb 3HaYeHHe Ko3pdulnenta ycnvJiIeHuA; 


TlocsiIe TOTO Kak padota ABUMTaTesA craOumM3upyerca B TpeOyemMBIx OKCIUITYaTAaWMOHHBIX YCJIOBHAX C YHCTOM MeCcTa 
oT6opa p00, TIPOMOJDKUTh UCIibITAHve ABUTaTesA U HaOHOeHHe 3a KOHIeHTpalneit 3arpA3HAIOWINX BeLIeCTB TO 
Tex Mop, HOKa He OynyT TlOJTY4CHbI CTaOWJIbHBIe M1OKa3aHHA, KOTOPbIe HW perucTpupyroTca. Tlosroputp mpouetypy 
v3MepeHnit AJIA OCTAJIbBHbIX MCCT oT6opa IIpoO TIPH TOM 2Ke SKCIVIYaTaWMOHHOM pexKUMe JBUTaTesA; 


B KOH MCHbITAHMA, a TakKoKe BO BPCMA MCIIbITAHHM Yepe3 MHTepBaJIbI BPCMEHH, He NpeBbiuiarowve | 4, mpoH3BecTu 
MOBTOPHY!O IpoBepKy HYJIeCBbIX H TaPHPOBOYHIX ToYeK. B coryyae, ec Kakas-IM00 TOUKa CMecTHIacb Oosee YeM 
Ha +2 % oT BCero JHalla30Ha H3MepeHHA UpHOopa, MpHOop BHOBb HacTpaHBaeTCA B YCTAHOBJICHHBIX Ipeyeswax vu 
YCIIbITAHVe NOBTOPAeTCA. 


7. PACUETHI 


7.1 ImuccnaA raz006pa3HbIx BelllecTB 


7.1.1 OOmme nonoxenua 


B pe3syiIbTaTe TIpOBeeHvA aHasIuTHYeCKHX v3MepeHnit TIONYUalOTCA 3HAYCHHA KOHICHTpauuu pa3JIM4HbIX KJIaCCOB 
3arpaASHAIOWINX BeLIeCTB IIpH COOTBCTCTBYIONICM pe2xKuMe(ax) dbopcaxa ABMTAaTesA TIA pa3sIM4HbIX MeCCT pacilOJIO7KCHHA 
TJIOCKOCTU oT6opa TIpoo. Hwxe YKa3bIBaeTCA NOPANOK OlpeweseHuaA Apyrux WapaMeTpoB, KOTOpPbIle TakKxKe PperucTpupylotca 
HapaAy C YIOMAHYTbBIMUM OCHOBHBIMH HapaMeTpaMn. 


= 


a 
IL 
nn 


oe) 


= 


C; moy 


7.1.2 AnasM3 u NOATBepKTeHve TaHHbIx U3MepeHnit 


JlaHHple, TIOJIYAUCHHbIC Ha OCHOBE 3aMCpOB KOHICHTpalny B pa3JIMGHbIxX MeCCTax oT6opa TIpoO ASIA KMKTOTO pexkuMa 
padotTsI ABHTAaTeJIA, TOJDKHbI YCpCHATBCA CIC TYIOUIMM o0pa30m: 


n 
C; moy SUG Jj? 
j=l 


— oOulee 4ucsIO (n) TOUeK, B KOTOPBIX MpOu3sBOAMICA OTOOpP poo; 
— KOHIeCHTpallui Bua i, A3MepeHHble B TOUKe j OTOOPa MpoOET; 
— cpeqHAA KOHLeHTpalna Bua i. 


Bce pe3yIbTaTbI 3aMepa KOHI[CHTpalluu Ha Cyxol OCHOBe MpeoOpa3yioTca B PeaJIbHble KOHICHTpallMu Ha BaxKHOL 
ocHoBe (cM. JomouHeHHe E k HacTosIeMy 200aBsIeHHI0). 
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b) Kauyectso 3aMepoB kKaxKJOrO 3arpa3HAIOWero BeleCTBa OlIpeyesaeTcA WyTeM cpaBHeHHaA c 3amMepamMu COs, 
HCHOb3YA CHEAYIOMNM KoIpPUUMeHT KOppeAWHU: 


n>) CjCOp | Ds C; De CO); 
j=l jel jel 





= = 2 2 
V | jn )(CO,,)° {Ec0,,| my Cy (Ec, ) 
j=l j=l Jah yeh 


3HaueHHa 7;, Ou3KHe K 1, CBUACTEbCTBYIOT O TOM, 4TO Pe3yJIbTaTbI W3MepeHHi, IPOM3BeAeHHBIX B TeYeHHe BCero 
TlepHojla oTOopa poo, AocTaTOUHO CTaOWJIbHbI U KPHBBIe ABIAIOTCA KpHBbIMH Taycca. B Tom curyyae, ecm r; MeHbue 0,95, 
V3MepeHHA JOJDKHbI ObITh MOBTOPeHI Ha OOMbIIEM yAaIeHuM MWIOCKOCTU OTOOpa poo oT ABHraTesA BO3ZYWIHOTO cyHa. 
Tlocne camoro mpowecca H3MepeHHA OCYIIECTBIIAIOTCA Te %Ke BbIMHCJICHHUA MU Takoe %Ke JCMOHCTpHpoBaHHe Haris HbIMU 
lIpuMepaMH, Kak UM paHbllle. 


7.1.3 OcHoBHble napamMeTpsl 


CpeqHad KOHIUeHTpallua KaxkOrO Bua ra3000pa3HBIX BeIeCTB WIA KaKIOO IKCIIyaTalMOHHOrO pexkuMa padoTEl 
Wpuratela olpeyeiaetca, Kak 1oKa3aHo B I. 7.1.2; Kakue-2M60 HeoOxoHMble NoMmpaBKH B OTHOMIeCHHM 3aMepa pod Ha 
cyxol ocHoBe (HJM) HHTepdepeHuMi BHOCATCA, Kak yKa3aHO B WonoMHeHuU E k HacTosljemy WoOaBeHuIO. ITU cpeqHue 
KOHUeCHTpallHu MCMONIb3YIOTCA IIA BEIYMCICHHA CIE MYIOUWIMX OCHOBHBIX WapaMeTpos: 








EI, (wHaeKkc sMuccun _ Macca oOpa3yrollero KOMMOHEeHTAa p BT . 
JIA KOMIIOHCHTa P) Macca HCHOJIBSYeCMOro TOHJINBa B KT 
co 10°M. 
EI(CO) = [CO] £0 (1+7(P, /m)) ; 
[CO,] + [CO] + [HC] ) | M.+(n/m)M, 





3 
EI(HC) = [Be] ) sO (14T(P)/m)) ; 
[CO,] + [CO] + [HC] | Mo +(n/mM, 





EI(NO,) -( [NO, ] ) 10°M yo, 
[ 


2 (1+T(Pp/m)) ; 
(kak NO,) | [CO,] + [CO]+ [HC]) | M.+(n/m)M, 


= M posnyxa 
OTHOLIeHHe BO3zyxa K TOIUIMBYy = (Py /m) | ————-—— |, 
Mcot+(n/m)My 


rae 


2Z —(n/m) 


0! = 40h, -[FZ72)) 





_ 2-[Co]-((2/x]-[y/2x)[HC]+[NO, |] 


. [co, ]+[Co]+[HC] 
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M BO3]YXA 


Muc 
Mco 


Myo, 


Mc 


My 


[NOx]. 


hyo 


MOJI€KyJIApHad Macca Cyxoro Bo3qyxa paBHa 28,966 r usu, re yMecTHo, paBHa (32 R + 28,1564 S + 
+ 44,011 7)r; 


MOJIeKyIApHasd Macca yIIeBOAOPOAOB B BBIXJIOMHOM mpobe, mpHHuMaemas KaK CH, = 16,043 r; 
MOsIeKyJIapHasa Macca CO pasua 28,011 r; 


MoOJIeKyJIapHaa Macca NO), pasua 46,008 r; 


Macca aToma yruiepoya paBua 12,011 1; 

Macca aToMa Boyopoya paBua 1,008 r; 

KOHIeHTpalua O, B CyXOM BO3Lyxe 10 OObemy OOBIHHO paBHa 0,2095; 
KOHYeHTpauHa N+ peykue ra3bl B CYXOM BO3yxe 110 OObeMy OOBIHHO paBuHa 0,7902; 
KOHIeHTpalud CO, B CyXOM BO3yxe 110 OObemMy OOBIUHO paBHa 0,0003; 


CpeHHAA KOHIUCHTpaluvA BbIXJIOMNHbIX YIrICBOTOPOAOB (o0bem/oObeM BO BJIQ*KHbIX yCJIOBHAX), 
BbIPMKCHHBIX Kak yYrlepod; 


cpeHAd KOHWeHTpaua CO (oObemM/oObeM BO BIIaxKHBIX YCIIOBHAX); 

cpeHAd KOHWeHTpayu1 CO, (oObeM/OObeM BO BIaXKHBIX YCIIOBHAX); 

cpelHaAd KOHWeHTpayua NO, (oObemM/oObeM BO BIIaKHBIX YCIOBHAX) paBHa [NO] + [NO,]; 
cpeqHad KoHWeHTpayua NO B BBIxOMHON mpobe (OObeM/OObEM BO BIIAKHBIX YCIIOBHAX); 


cpeqHAd KOHWeHTpayua NO, B BEIXIOMHOM mpobe (OObemM/OObEM BO BIIAKHBIX YCIIOBHAX) 


([NOx]-—[NO]) 


n > 


cpeqHaa KOHYeHTpayua NO B BBIXJIOMHOM mpobe Mocie mpoxoxyeHu1 yepe3s KoHBeptep NO ,/NO 
(oO0beM/oObeM BO BIA KHBIX YCIOBHAX); 


KI KoHBeptepa NO;/NO; 

BIaKHOCTb OKPy2Karolllero BO3Lyxa (OObeM BObI/OObEM CYXOTO BO3LYyxa); 
KOJIM4ECTBO aTOMOB C B XapaKTepHCTHYeCKOi MOJIeKyJIe TOMIMBA; 

KOIM4eCTBO aToMoB H B xapakTepucTHYecKOl MOJIeKyJIe TOTMJIMBA; 

KOJIM4ECTBO aTOMOB C B XapaKTepHCTHYECKOM MOJIeK ye BbIXJIOMHbIX YrIeEBOAOPOT0B; 


KOJIM4CCTBO aTOMOB H B xapakTepucTHyeckoit MOJI€KyJI€ BEIXJIOMHbIX YICBOOPOOB. 
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BemmunHa OTHOWIeHHA aTOMa BOJOpoya K aTOMy yriepoya UciOub3yemMoro TOIIMBa (v/m) oMpeyemseTcA MOCcpexCTBOM 
aHasM3a TuMa TOIIMBa. BaaxkKHOCTb OKpy2Karollero Bo3Lyxa, 1, u3MepxeTCA JIA KaxKOTO KOHKpeTHOrO ycroBua. IIpu orcyTcTBuu 
JOKa3aTeIbCTB UPOTHBHOTO JIA XAPAKTePHCTHKH (xX, VY) BBIXJIONHBIX yrIeBOLOpOAOB HcnioB3yroTca 3HaueHHaA x = 1, y=4. Ecuu B 
VB3MepeHHAX JOJDKHbI VCTOUb30BaTbCA CyxHe WIM Nomycyxuve CO wu CO», 3Ha4eHHA MX KOHIeCHTpallWH MpMBOsATCA K 
3KBUBAJICHTHBIM 3HAYCHHAM KOHWeCHTpalH BIaKHEIX CO uv CO», kak 10Ka3aHO B Jono uHeHMH E, B KOTOPOM TakxKe COep»xKUTCA 
(bopmysia BHeCeHHA TompaBoK Ha MHTepPepeHU{Hi0 JIA HCMOIb3OBaHHA TIpH HEOOXOJMMOCTH. 


ITIpumeyanue. IIpueedennoie 6 nn. 7.1.4 u 7.2 npaeguia npumenumel mojbKO K UuCnbIMaHUAM, Npu KOMopbIx He 
ucnolb306aica Qopcascnoll pescum. AnalozuyHele npaeuna OA UCNbIMaHU C UCNOb306aHUeEM MaKOzO PeosCuMa Mozym 
OvImb nDuMeHeHol C OOOOpeHuA NOAHOMOYHOZO Cepmuquyupyrowyezo op2ana. 

7.1.4 I[pupeqenue nHyeKcoB 9MHCCHH K CTaHapTHbIM YCJIOBHAM 

C wembro ydeTa OTKIOHeHHM dbakTHuecKOl TeMiepatypbl HU WaBsIeHuaA BO3yxXa Ha BxXOJ[e MCIBbITHIBACMOrO ABUMTaTelA OT 
cTaHapTHBIx ycroBuli MCA Ha ypoBHe Mops BHOCATCA MOMpaBKH B M3MepsxAeMble HHCKCbI IMHCCHH JIA BCeX 3arpASHAIOLHX 
BelIeCTB TIPU BCeX COOTBETCTBYIOINMX pexKuMax paOoTH! WBuraTesa. CraHyapTHoe 3HayeHve BIaKHOCTH paBHo 0,00634 xr 


BOJbI/KT CyXxOro BO3yxa. 


CreosatesbHo, E] mpupeyenupml = K x El vsmepenupiit, rye oOulee BbIpaxenne Ayia K: 


K = (Pred Ps)’ x (FARo/ FARs) x exp ([Tscr — Tsl/c) x exp (dfhyo1 — 0,00634]), 


rye Pp — W3MepeHHoe JaBleHve Ha BxOJe B KaMepy cropaHus; 
Tp — W3MepeHHas TeMIepatypa Ha BXOJje B KaMepy cropaHus; 
FARs: — OTHOMMIeHHe TOMIMBAa K BO3LyXy B KaMepe cropaHHs; 
yo — BJl@KHOCTb OKpy%Kaloulero BO3SLyxa; 
Pes — jlaBsleHve Ha ypoBHe Mops (MCA); 
Tex — TemMllepatypa Ha ypoBHe Mops (MCA); 
Peer — JjaBsieHve Ha BXOJje B KaMepy cropaHHa HCIbITBIBAeMOrO ABHTaTeA (MIM HCXOAHOrO ABHTaTesA, ecu 


J{aHHbIe CKOPpeKTHPOBaHb!I OTHOCHTeIIBHO HCXOZHOrO ABHTaTesA), CBA3aHHbIe C Ts up ycuoBuax MCA Ha 
ypOBHe Mops; 


Ter — TeMilepatypa Ha Bxoe B KaMepy CropaHHA HCIbITBIBAaeMOrO JBHTaTela pH ycuoBusx MCA Ha ypoBHe 
Mops (WIM UCXOAHOrO ABUTaTeIA, CCIM TaHHbIe CKOPpeKTHPOBAaHbI OTHOCHTEIbHO HCXOAHOTO ABUTaTesA). 
Ora TemMilepaTypa YCTaHOBJIeHa OTHOCHTeIbHO YpOBHA TATH, OlpeeseHHOrO JIA KaxKTOTO pexkuMa padoTsl 


deurarels; 

FAR, — OTHOIMIeHHe TOIMIMBAa K BO3yxXy B KaMepe cropaHua UCIIbITHIBAeMOrO BHTaTea Upu ycnuopun MCA Ha 
ypOBHe Mops (WIM WCXOQHOTO JBUTAaTeA, CCIM TaHHble CKOPpeKTUPOBaHbI OTHOCHTeIbHO MCXOHOTO 
mpuratesa); 


a, b, Cc, d pacueTHble HOCTOAHHBIC, KOTOPble MOryT ObITB pa3JIM4HbIMH JIA KaKTOrO 3arpA3SHUTeCIA WU KMKTOrTO THA 


ABUTAaTesiA. 


IIpeqnourntesbHee W3MepaATb HapaMeTpbl Ha BxXOe B KaMepy cropaHiA, HO OHH MOryT TakK?Ke BbICUMTbIBATbCA 
OTHOCHTCJIBHO OKpy?Karolqux ycIOBHit C TIOMOLIbIO COOTBeTCTBYIONel (opMy EI. 
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7.1.5  Wicnonb30BaHve peKOoMeH]yeMOM MeTOAMKM HaHeCeHHA KpHBOM 0 TOUKaM B LesItX YCTAaHOBJICHHA COOTHOMCHHA 
MHJ[CKCOB IMHCCHH K TeMIepaType Ha Bxoye B KaMepy cropaHHa 3¢:pcbeKTHBHO UcKIOYaeT BbIPaxeHHe exp ([T ger — Tgerl/c) 43 
oOulero ypaBHeHHa, H B OOJIbINMHCTBe cilyyaeB BbIpaxKeHHe (FAR,/FARg) MoxeT cuuTaTbca equHuue. JIna WHeKCOB 
agmuccuu CO u HC Muorne opraubl, MpoBO Ale UCHbITAHHA, Ope eI, YTO WieH, YYMTHIBAIOLIMM Bila2KHOCTb, JOCTaTOUHO 
O0M30K K CAMHHWe MW erO MOXKHO HCKIIOYMTb 13 OOWero BbIPAXKeHHA, a TaKKE YTO NOKa3aTeJIb CTEMeHH BbIPAKeHHA (Pger/Pp) 
O1M30K K eJ{MHHIe. 


Takum o60pa30m, 


EI(CO) npusenenupi = EI, nory4eHHslii 13 KpuBol 3aBucuMocTH (P3/ Pz.) - El(CO) or Tz; 
EI(HC) npusegenupiit = EI, nomyyenuptit 43 KpuBOM 3aBucHMocTH (Ps/ Px.) - EI(HC) of Tp; 
EI(NOx) npuperenusiii = EI, nomyaeHupiii 13 KpuBol 3aBucuMocTu EI(NOx) (Pre/Pare (19[h,,; — 0,00634]) or 73. 


B Tom cylyyae, Kora WaHHbIli peKOMeH]YyeMbIM MeTO, KoppekKuMH WHAeKcoB 9mMvuccuu CO u HC ue obecneunBaet 
YHOBJIETBOPHTeIbHOM KOppesAIMH, MO%KeCT MPHMeHATbCA aAJIbTepHATHBHbIN MeTOA C UCIOMb30BaHHeM TapaMeTpos, 
MOJIYYCHHBIX B OTCIIbHBIX MCHbITAHHAX. 

JIroObie pyrue MpvMeHAeMBIe MeTOJbI BHeCeHHA MOMpaBOK B MHeKchl 3MuccuH CO, HC u NOx yrsepxygarorca 
TIOJJHOMOUHBIM CepTHPUUMpPy!OlIMM OpraHoM. 


7.2 BesW4nHnl, BXo{10Me B KOHTPOJLHbIM Mapametp (D,, Fo, 7) 


7.2.1 Onpeyenenusa 


D, — macca s1000ro ra3000pa3Horo 3arpA3HAFOMeCro BCLICCTBA, BbIACIIACMOTO B armociepy B TedeHve CTaHAapTHOro 
UWHKJIa IMUCCHH Ip WocaykKe U B3teTe. 

Foo — YTBepxKTeHHaA COOTBCTCTBYIOWIMM cepTH@ulupyrouluM OpraHOM MakKCHMaJibHadA TATA, HeoOxoyqumaa ALA 
B3IeTa TpW HOPMaJIBHBIX SKCIVIYaTaWMOHHBIX YCJIOBHAX B CTATHYCCKUX YCIIOBHAX MCA Ha YpOBHe MOpsA 0e3 
YMCHOJIbB3OBaHHA BUPbICKa BOJBHI. 

1 — OTHOIeHHe cpeHeit BeCJIMUUMHAI NOJIHOTO WaBJICHHA B BbIXOJHOM TWJLIOCKOCTU mocueqHei CTYHeCHH KOMIIpeccopa 


K cpeaHei BeJIM4YNHe NOJIHOTO WaBJICHHA BO BXOJHOW TJIOCKOCTU nlepBoii CTYHeHH KOMIIpeccopa B MOMeCHT, 
KOrya ABUTaTesib pa3BHUBaeT HOMUHHAJIBHY!W B3JICTHY!O TALY B CTATHYCCKUX YCIIOBHAX MCA Ha YpOBHe MOpaA. 


7.2.2 Viagexcsr smuccun (EI) aia Kaxxqoro 3arpa3HHTeIa C BHECCHHBIMH, Kak yka3aHO B I. 7.1.4, nompaBKaMu Ha 
WjaBICHHe UM BulaKHOCTb OTHOCHTeJIbHO CTaHapTHbIX ATMOCeEpHBIX yCIOBHH H, 10 Mepe HeOOXOAMMOCTH, OTHOCHTEJIBHO 
MCXOMHOTO ABHTaTeA WOMyYaIOT JIA TpeOyeMBIX SKCIIyaTaMOHHBIX pexkKHMOB WnKIa LTO (n), T. e. up padote ABuratTesAa 
Ha pexkuMe Masioro ra3a, MpH 3axoye Ha mocalky, MpH HaOope BBICOTBI H B3JIeTe, C YYCTOM 3KBHBAaJICHTHBIX 
CKOppeKTHpOBaHHbIX ycoBuit Tarv. B wWesax onpeseneHHua pexuMa Masloro ra3a TpeOyeTcA MpOBOAUTb UCIbITaHHA 110 
Kpaiineii Mepe B Tpex TouKax. J[1d KaxKLOFO 3arpA3HAIOM[erO BEMICCTBA OMIPeAeCMALOTCA Cie LyIOWIMe 3AaBHCHMOCTH: 


a) mexgzy El nu 73; 
b) Mealy W;(MaccoBplii pacxoy TOIIMBa) u Tp; 


c) Mexazy F,, (IpuBeqeHHbIM K ycuoBHamM MCA ua yposHe mops) u 73 (IpHBexeHHoM K ycnopuam MCA ua yposHe 
Mops). 
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TTpumeuanue. 1a npumepa 3mu 3aeucumocmu npueodamca na puc. A5-3 a), b) uc). 

Korga WCIbITBIBAaeCMbIM BUraTeb He sABIIAeTCA "HCXOHBIM" JBUraTeJIeM, JaHHble MOTyT KOppeKTHpOBaTbCA 
OTHOCHTeJIBHO "HCXOQHOTO" ABHTaTesA C MCHOb30BaHHeM Tp 3TOM 3aBHcuMOcTeli b) u c), MOUYIeCHHBIX JIA UCxOHOrO 
mpuratena. UcxoqHbli TBuraTeb olpeyeyeH Kak J[BHTaTesb, B 3HAYNTeIbHOM Mepe COOTBETCTBYIOINMH KOHpurypallun 
IBUraTesaA, IpeqcTaBMeHHOrO Ha cepTuduKallM1o H IpWMHATOrO cepTuduIMpyIoWIMM OpraHOM B KayecTBe WaHHoro Tula 
IBUraTesA, IpeAcTaBsIeHHOrO Ha HouyueHue cepTuduKata. 

Kpome Toro, W3rOTOBHTesIb MIpeACTaBIIAeT MOJHOMOYHOMY cepTH@ulMpyrollleMy opraHy Bce HeOOXxOJHMMBIe TaHHble oO 
TCXHH4eCCKHX XapakTepHcTHKax JBUraTeliel Cc Web}O OOOCHOBaHMA ITHX 3aBHCMMOCTel U Wa ycroBuli MCA Ha ypoBHe 
Mops: 

d) MakcuMasibHaa Tara (F'40); 

e) CTeMeHb NOBbIMNICHHA JaBICHHA B BuTaTese (1) Ha MAKCMMAaJIbHON Tare. 

TTpumeuanue. Imu OanHole npueodamca Ha puc. A5-3 d). 

7.2.3 Ouenxa EI aya kKaxoro 3arpa3HArOlero BelllecTBa Mp KaxKIOM TpeOyeMom pexuMe paboTE ABuraTeds, 
IIpHBeeHHad K CTaHapTHbIM YCJIOBHAM OKpy2KarOlllero BO3TYXa, IPOBOANTCA B COOTBeETCTBHM co cilenyroulei obmeli 


Tpouezypok: 


a) OlMpeeuTb 3KBUBaJIeHTHY!O TeMIIepaTypy Ha BxXOjle B KaMepy cropaHua (7) (puc. A5-3 c)) Wa KaxxKOro pexuma 
TAT Ja ycnoBnii MCA F,,; 


b) Ha ocHoBe xapaxtepucTuKu E/T; (puc. AS-3 a)) onpegzenntTp Besrmunuy EI,,, coorBetcrByroulyro Ts; 
c) Ha ocHoBe xapaxtepucTuKn W;/Ts (puc. A5-3 b)) onpegzenutbh BemmunHy W;,, COOTBETCTBYIOLLY10 Tp; 


d) 3anMcaTb BeIMYMHbI MaKCHM@JIbHOW TAT VM CTeMeCHH MOBBIMeCHHA TaBeHuaA Wa ycnoBuit MCA. CootBeTcTBeHHO 
OHH OyAYT MpeyctTaBiaATb coool F,, um (puc. A5-3 d)); 


e) UIA KaxK Oro 3arpsA3HAFOIMero BellecTBa paccuntaTb D, = X(EI,) (Wh) (2), 
rye ft — Bpema padorsi Ha pexume B TeyeHve LTO (B MuHytTax); 
W,, — MaccoBbIif pacxoy, TOTIMBa (Kr/MHH); 
X = — 03HadaeT COBOKYHHOCTb PpexKHMOB, HCIOJb3YCMBIX Ha IPOTHKeHHU UCXoAHOrO WHKIa LTO. 

7.2.4 HecmMotps Ha TO 4TO ONMCaHHad BbIIIe MCTOONOrMA ABIIACTCA PCKOMCHAYCMBIM MeCTOJOM, IHOJIHOMOUHBII 
cepTH@ulupyromui opraH MOxKeT O00puTb paBHOIeHHy!O MaTeMaTW4ecKylo TIpolelaypy, B KOTOpOM ynoTpeOssetca 
MaTeMaTHYeCcKoe BbIPAKeHHe, 3aarolllee U300paxKeHHbIe KPUHBbIC, CCIM BbIPAKeHUA MOJMYYeHbI WyTeM HCIOMb30BaHUA 
IIpHHATOM MeTOAMKM HaHeCceHuA KpHBOH 10 TOUKaM. 

7.3 UckmoueHns 13 IpeitaraeMblx 1paBi 
B Tex ciyuaax, Korga KOHurypaliua TBuraTea WIM HalMuve Tpyrux yCIOBMM He MO3BOJIAIOT HCIOb30BaTb 3TO 


TpaBuio, cepTudulupyromuli OpraH WOCcwIe HOUWYIeHHNA WOCTAaTOUHBIX TeCXHHUYCCKHX AOKA3aTCJIbCTB, MOATBeCp?7KTarouwux 
TlOJIYACHNEe PaBHOUCHHBHIX pesyJIbTaTOB C MOMOMIbIO aJIbTeCpHATHBHOLO NpaBusla, MOKCT CrO YTBCpANTh. 
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El Ws 
(Wy) 
(Ein ) 
(7) TB (7) TB 
a) Elv Tg : b) Wrv TB 
F : F 
! (Foo) 
(Fn) J 


(7) 
c) FyT, d) Fyn 
YPOBEHb MOPA MCA YPOBEHb MOPA MCA 


El —VWHOEKC OMUCCUM. 

Tgp — TEMNEPATYPA HA BXOfE B KAMEPY CrOPAHMA. 
We —MACCOBbIN PACXOg TONMUBA. 

F —TATA OBUTATENA. 

nm —CTENEHb NOBbIWEHVA JABNEHUA. 











Puc. A5-3. Tlopayok pacueta 
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ITIpumeuanue 1. Kax yka3ano 6 n. 5.2 Oo6aenenua 5, uyecmeumenbHbim 31emMeHmoM 3MOzO aHaU3aMopa AeIAeMCA 
nlameuonuszayuonHnoil Oemekmop (FID), 6 Komopom é6ecb OOvem npobbl 2a3a usu e20 penpezseHmamuéeHaA 4uacmb 
enpoicKueaemca 6 eodopodHoe naama. IIpu coomeemcmeyroiwem pacnonoscenuu 3eKmpodoe Mozcem Ovimb onpedeleH 
UOHU3ZAYUOHHbIU MOK, KOMOpbIl 3aeucCUM OM Maccoeoz0 Pacxoda yelesodopodd, 6600UMOZO 6 NiaMA. Jmom moK, 3a 
6blYEMOM MOKA UOHUZAYUU, COOMBeEMCMByIOl4ezZO OMCYMcMEUIO B600a NpOObI 6 NAMA, ycusu6aemcA, UMOObL NOAyYUMB 
pe3ylemupyrowyio xXapakmepucmuky,  cayocawylo §=Mepoll KoHYeHmpayuu yeneeodopodos, éebipasceHHOU 4epe3 
aKeueasleHmHoe uucio ppmC. 


ITIpumeuanue 2: Hugdopmayuro O MaApUupo6oYHblxX U UCNKIMAMEIbHbIX 2A3AX CM. 6 Oonosnenuu D. 


1. OBLIME NOJOXKKEHHA 


Mepwi npedocmoposcnocmu. Yka3aHHble TexHH4eckne TpeOoBaHna K XapaKTe@pHCTHKaM OTHOCATCA B OCHOBHOM K 
NOHO WikKase aHajIM3aTopa. OmmOku Ha 4acTH UIKaJIbI MOTYT COCTABJIATh 3HAYHTCJIBHO OOsIBLILyFO AOJIO B WpOWeHTax OT 
moKa3aHuit. IIpu TIOMTOTOBKe K IIpOBeeCHHtO v3MepeHnit YUHTHIBACTCA BO3MO2XKHOCTb HU BaKHOCTb TaKHX MOBbIMMCHHbIX 
omm6oxk. B Tex caydaax, Kora TpeOyetTca o0eciieuHTb JTyYaWdve XapakTepuCTHKH, NPHYHUMarwoTcaA COOTBCTCTBYIONIHe Mepbi 
TIpeOCTOpO2XKHOCTH. 


Tloqnexalyuii Ucnomb30BaHuI0 IpHOop obecne4MBaeT NOAAepxKaHve B HEM 3ajaHHOM TeMMepaTypbl AeTeKTopa u yacTel, 
BCTYMalOWHX B HeMOCpeACTBeHHbIM KOHTaKT c mpoOolr ra3a, B uHTepBae 155-165 °C mpu ctaOumbHoctu +2 °C. pu 
YCHIOBHM, YTO YYBCTBHTEIbHOCTh JeTeKTOpa ABJIACTCA ONTHMAIbHOM MH UpHOop B WesIOM CTaOHIM3HpOBaH, K OCHOBHbIM 
TCXHHYCCKUM XapaKTePHCTUKaM OTHOCATCA Cie qyIouMe: 





a) [Tone Ouanazon u3zmepenua: 0-500 ppmC B cooTBeTCTBYIOINMX HHTepBasiax H3MepeHua. 


b) Paspewarowaa cnocobuocmb: He xyxe 0,5 % oT BCero HCHOUb3yeMoro uala30Ha W3MepeHHa UpHOopa WH 
0,5 ppmC, B 3aBHcHMOcTH OT Toro, YTO OosBIIe. 








c) Iloemopsemocmp: He xyxe +1 % oT Bcero UMCHOb3yemMoro Mala30Ha H3MepeHHa MpHOopa uM +0,5 ppmC, B 
3aBHCHMOCTH OT TOO, YTO OobUIe. 








d) Cmab6uavuocmp: He xyxe +2 % oT BCero HCHONb3yeMOro AHala3z0Ha H3MepeHHaA MpHoopa uM +1,0 ppmC B TexeHue 
1 4, B 3ABHCHMOCTH OT TOrO, 4TO OoubIe. 








e) lpetd uyaa: Menee +1 % oT Bcero UcHO3yeMOro AMala30Ha M3MepeHuaA IpHoopa uu +0,5 ppmC B Teyenue | 4, B 
3aBHCHMOCTH OT TOFO, YTO OoNbUIe. 








f) Hlymor: 0,5 Tu u Oonmpure, MeHee +1 % OT BCero UcHONb3yeMOro WMalla30Ha W3MepeHHa IpHOopa uu +0,5 ppmC, B 
3aBMCHMOCTH OT TOFO, 4YTO OOJBIIe. 


g) Bpema cpabamoviganua: He MpeBpituaetT 10c c MOMeHTa BBOAa MpoObI ra3a B aHaIM3HpyIOWylo CHCTeMy 10 
OTKJIOHEHHA CTpeKH Ha 90 % oT KOHeEUHOrO MOKa3aHHA MWpHoopa. 
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h) JTuHeunocmb: 34BMCHMOCTb BbIXOJZHOTO CHrHasla OT COCTaBa BO3ZYIIHO-IIpomaHoBoi CMeCH ABIACTCA JIMHEMHOU B 
K@MK]OM HHTepBasie W3MepeHHA B Iipeyesax +2 % oT AMaila30Ha v3MepeHuit mpudopa, B IIpOTHBHOM Cllydae BBONATCA 
TapHpOBOUHble NOMpaBKu. 





2. CHHEPIMYECKHH I®MEKT 


TTIpumeuanue. B npoyecce nposedeHua ucnoimaHuu Ha mMOoUKHOCMb usMepeHuA MOeyM 6/UAMb 06a HUAHCEVKA3ZQHHbIX 
acneKkma xapakmepucmuK. 


a) Kucaopoonwi adqexm (Koz0a pa3zluunole nponopyuu Kucnopoda, npucymcmeyroiwezo 6 npobe, obyciaelueaiom 
pasnuynole UHOUKaMopHble KOHYeHMmpayuu yeleeodopoda npu ezo NocmoAHHOU dakmuueckol KoHYeHMpayuUU) U 


b) omuocumejeuaA peaxyua Ha yelegodopod (Kozda umeem mecmo pa3luuHad peakyua Ha KOHYeHmpayuto 
yenesodopodos 6 OOHOU uU mot dIce npobe, BbIpascenuyrlo Yepe3 IKEUBAIEHMHOe UUCIO ppmC, KOMOpoe 3aeucum om 
KIACCA UU NPUMECU PA3IUYHDIX KNACCOB y2tebOOOPOOHbIX COeOUHEeHUt). 


CmeneHb OMMe4UeHHOZO BbIWe BIUAHUA onpedensAemca, KQK YKA3QHO HUdCe, U COOMBEMCMBEHHO OepaHuuwéedemca. 


Peakyua Ha KucnopoO: W3MepUTb peakI{HIo Ha [Be CJIeMyIollve cMecH poraHa c cOepxKaHHeM IIpHOMM3NTeIbHO 
500 ppmC, onmpeyeseHHEIM Cc OTHOCHTesIbHOM TOUHOCTHIO Wo +1 %: 





1) cmecb mponana c 10 % + | % O» (octanbHoe N3), 

2) cMecb mponaua c 21 % + | % Op» (octambHoe N3), 

Ecam R, u Rp — cooTBeTcTByIOlHe 3HaYCHHA HOPMAJIM30BaHHON peakynH, To (R; — Ro) MeHbute 3 % Rj. 
Auddepenyuanouan peakyua npubopa Hua yeleeodopod: U3MepUTb peakIMIo WpuoOopa Ha YeTHIpPe cyezyroluwMe CMecu 


Pa3IH4HBIX yIIeBOFOPOAOB B BO3YXe C KOHIeCHTpalvel upHuomu3utenbHO 500 ppmC c OTHOCHTeNbHOM TOUHOCTBIO 10 
1%: 














a) [IpomaH B HyJIeEBOM BO3zyxe, 
b) mUpomnuien B HyIeBOM Bo3zyxe, 
C) TOJIYO B HYJIEBOM BO3yxe, 

d) n-rekcaH B HYJICBOM BO3z1yxe. 


Ecmu R,, Rp, Re U Ra — COOTBETCTBYIOINIMe HOPMAIN30BaHHble peakUMu WpHOopa Ha mponaH, To (R, — R;), (Ra — R.) u 
(R, — Rz), Kak ad pa3sHoctTh B OTCIbHOCTH, MeHbile 5 % R,. 


3. ONTHMAJIbBHAA PEAKWHA TETEKTOPA H PETYJIHPOBKA 


3.1 CoOmofaroTca MHCTpyKIHH 3rOTOBHTeIA O TMOpAyKe MepBOHayaIbHOM HacTpouikKu u Oo TpedOyemMoM 
BCHOMOraTeJIbHOM OOCJIYKHBaHHH B OOeCIeyYeHHH; HeoOxoqHMO oOecreyHTb cTaOumM3alHIo MpHoopa. PerymupoBKa 
HaCTpOMKM BKIHOUaeT B CeOA TepHOMYECKy!O MpOBepKy YCTAaHOBKH Ha HYJIb HU, IPH HeEOOXOAMMOCTH, BBeAeHHe MompaBoK. 
Ucnomp3ya B KavecTBe MpoOb! BO3AYLIHO-IIponaHOBy!O CMeCb C KOHUeHTpalleli mponana mpHuoOmu3sutTembHO 500 ppmC, aA 
BbIOOpa ONTHMAIBHOTO MpHOopa oMpesesAeTCA CTO peakIHA Ha U3MeHeEHHe CHayasla pacxoja TOMJMBA, a 3aTeEM MIP pacxoye 
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TOMIMBa, OJIM3KOM K ONTHMaJIbHOMy, peaKUMA Ha U3MeHeHHe pacxoyja Bo3qyxa B ropesKy. Ilocne sToro ompeyesmsetca 
peakyua pHOopa Ha KUCOpor HU AMpdepenMabHadt peakiMA Ha yreBOAOPON, KaK yKa3aHoO BBILIe. 


3.2 JlMHeiHocTb KaxKOro Wuala30Ha H3MepeHHA aHasIM3aTopa IPOBepAeTCA C MOMOLIbIO MpoO BO3,YLWIHO-MponaHoBort 
CMe€CH, KOHUCHTpallua KOTOPOM COOTBETCTBYeT OTKJIOHCHHIO CTpeIKH UpHOopa npHoOmM3nTembHO Ha 30, 60 u 90 % Bcero 
]Matla30Ha W3MepeHna mpHOopa. MakcuMasbHoe OTKIOHEHHe JOOOTO H3 3THX NOKa3aHHi OT MpAMOM JIMHHM HaMMeHbIIAX 
KBaJpaToB, COCAMHAIOMeH JaHHble TOUKH C HYJIeM, He MpeBbiiwaeT +2 % OT BCero AMala30Ha H3MepeHua UpHOopa. Ecun 
OTKJIOHCHHE IIpeBbIllaeT ITY BEJIMYMHY, CTPOHTCA TapHpOBOYHAA KpHBaKA JIA IKCIUIYaTaMOHHOTO HCHOIb30BaHHA. 
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ITIpumeuanue 1. Bn. 5.3 Oo6aenenua 5 npueodamca xapakmepucmuku aHanu3zupyioweu nNoOcucmembl, nodmescaweu 
npuMeHenuIo Npu OMOEIbHbIX UZMepeHUAX KOHYeHMpayuu CO u CO, 6 npobe ebixaonHoix 2a3z06. IIpubopel OCHOBaHbI Ha 
npunyune HeducnepcuonHHozo noenoweHnua uNqbpakKpacHozo U3/IV4eHUA 6 NapaselbHNbIxX IeMeHMAaX, 3ANOAHEHHDIX 
QMAIOHHbIM U OMObpaHHeim 2a3z0M. Tpebyembie Ouana3zonbl uyecmeumelbHOCMU ONpedeIAIOMCA NyMeM UCNOAb306AHUA 
pada IIeMeHMOB, UYECMBUMEbHoIX K OMOOPAHHOMY 2a3y, NYMEM UZMEHEHUA IEKMPOHHOU CXeMbI, UU OOOUMU CnocobamU. 
Bausnue 2a306, umewwux nepekpbleawueca nNoNOcbl noztowenuA, Moocem OvImb c6edeHO K MUHUMYMY C NOMOU{bIO 
2azonoznowaroiyux dulompoe u (umu) onmuyeckux dulompoe (npednoumumenbHee C NOMOYbIO NOCIeOHUX). 


TTpumeuanue 2. Hnqdbopmayuro 0 mapuposoynbix u ucnbImamedovHbIx 2a3ax cM. 6 OononHenuu D. 

Mepot npedocmoposcnocmu. Yxa3aHHble TeXHHYecKHe TpeOoBaHHA K XapaKTepHCTHUKaM OTHOCATCA B OCHOBHOM K 
MOJHOM WikKale aHalM3aTopa. OUIMOKH Ha YaCTH UWIKaJIbI MOFYT COCTABIIATh 3HAYHTEIbHO OOBITYIO TOMO B MIpOeHTax OT 
toka3aHui. IIpu nogroToBKe K IpoOBeyeHuIO W3MepeHHi yAHTHIBAeTCA BO3MO2KHOCTb WM Ba2KHOCTb TaKMX IOBbIIIeCHHBIX 
ommook. B Tex ciyyaax, Kora TpeOyeTca OOecne4uuTh JTy4IMe XapaKTepUCTHKU, IPHHUMAaIOTCA COOTBETCTBYIONIMe Mepbl 


Tipe OCTOpOXKHOCTH. 


K OCHOBHBIM TEXHHUCCKHM XapakTepuCTHKaM OTHOCATCA CIC TYFOUINe: 


Aunanuzamop CO 
a) [Tone Ouanazon u3zmepenua: O—-2500 ppm B COOTBeTCTBYIOINIMX HHTepBaslax H3MepeHHa. 


b) Paspewarowas cnocobxocmb: He xyxe 0,5 % OT BCero HCHOb3yeMOro [Malla30Ha W3MepeHHa IpHOopa uu | ppm, 
B 3ABHCHMOCTH OT TOFO, YTO OOIBIIe. 








c) Iloemopsemocmo: He xyxe +1% oT Bcero HcMoNb3yeMoro WMala30Ha U3MepeHuA UpHOopa usu +2 ppm, B 
3aBHCHMOCTH OT TOrO, YTO OoubUIe. 








d) Cma6uivnocmb: He xyxe +2 % oT BCero HCMONb3yeMOro Halla30Ha H3MepeHHA MpHOopa uM +2 ppm B TeyeHne | 4, 
B 3ABHCHMOCTH OT TOFO, 4TO OombIUe. 








e) Apetd uyaa: Menee +1% oT Bcero HcHONb3yeMOro AMalla30Ha U3MepeHuaA UpHOopa uM +2 ppm B TeyeHne | 4, B 
3aBHCHMOCTH OT TOO, YTO Combe. 








f) ym: 0,5 Ty uw Oonpure; Menee +1 % oT Bcero HCMONB3yeMoro Wuala30Ha U3MepeHHA UpHOopa uM +1 ppm, B 
3aBHCHMOCTH OT TOO, YTO OoubUIe. 


g) Hnmepqdepenyua: fomKHa ObITb orpaHwyeHa cIeAYIOWJMM OOpa30M B 3aBHCHMOCTH OT 3aperMcTpupoBaHHolt 
kKoHuWeHTpayuu CO npn: 


1) menee 500 ppm Ha kaxZbI MpOWeHT KOHUeHTpalHu sTUIIeHA; 


2) MeHee 2 ppm Ha KaxbIi MpoueHT KOHWeHTpalHu CO.; 
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3) MeHee 2 ppm Ha KaKbIM MIpOMeHT KOHIEHTpPalin BOAAHBIX apoB’. 


Ec nutepdepenuna tia CO, u (HIM) BOAAHBIX apoB He MOxeT OBITS OrpaHWyeHa B TaKMX Mpeseax, OMpeeAOTCA, 
COOOMaIOTCA HM BBOAATCA COOTBETCTBYIOMMe MompaBouHble Koop PuuUHeHTEL. 


TIpumeuanue. B coomeemcmeuu c obwenpunaAmou npakmuKoli peKomeHOyemcaA npuMmMeHAMb’ maKyio MemodouKy 
KOppeKYUU BO BCeX CILYYAAX. 


Ananuzamop CO, 


a) 


b) 


c) 


d) 


g) 


Tlonnoii Ouanazon u3smepenus: 0-10 % B COOTBeETCTBYIONIMX HHTepBaslax H3MepeHHA. 


Pa3pewarwaa cnocoduocme: He xyxe 0,5 % oT BCero HCMONb3yeMOro Hala30Ha H3MepeHuaA MpHOopa HH 
100 ppm, B 3aBHcHMoOCcTH OT TOrO, 4TO Gombe. 


Tloemopsemocmb: He xyxe +1 % oT Bcero HcHONb3yeMoro AMala30Ha H3MepeHHa mpHOopa umm +100 ppm, B 
3aBHCHMOCTH OT TOFO, HTO OosbUIe. 


Cma6uibuocmb: He xyxe +2 % OT BCero HCMOb3yeMOro AMalla30Ha H3MepeHHA MpHOopa uu +100 ppm B TeyeHne 
1 4, B 3ABHCHMOCTH OT TOrO, 4YTO OoubIe. 


Alpeud uyaa: Menee +1 % oT Bcero HCHONb3yeMOro AMalla30Ha H3MepeHua UpHOopa uM +100 ppm zB Teyenne | 4, B 
3aBHCHMOCTH OT TOO, YTO OosbULIe. 


Ifym: 0,5 Ty wv Oonpure; Menee +1 % oT Bcero HcHO3yeMOro AMalla30Ha H3MepeHHa UpHoOopa uM +100 ppm, B 
3aBHCHMOCTH OT TOFO, YTO Gombe. 


IIpopepsetca BIMAHHe KucNIOpora (O2) Ha YyBCTBHTeIbHOCTS aHasM3aTopa CO>. pu u3meHeHuu coyepxKaHua O, oT 
0 no 21% uyBCTBHTeIbHOCTh IPH WaHHOM KOHINeHTpaluH CO, He WOJDKHa MeHATBCA Oolee YeM Ha 2% OT 
moka3aHHa. Ecmm jaHHoe orpaHwueHwe HeBO3MO2%KHO BBINOJHUTb, TO TpMMeHAeTCA COOTBeETCTBYIOMIMi 
Kood@uLMeHT KoppeKuMH. 


IIpumeuanue. B coomeemcmeuu c oOwenpuxAmou npakmuKol peKomenOyemca nDUMeHAM’ MaKylo MemoOuKy 
KOppeKYUU BO BCeX CIYYAaAX. 


Ananuzamopel CO u CO 


a) 


b) 


Bpema cpabamoieanua: He lpeBblimaer 10 c c MoMeHTa BBOJIa TIpoOnI Ta3a B aHasIM3HpyrOulylO CHCTeMy JO 
OTKJIOHCHHA CTpeCJIKN Ha 90 % oT KOHE4HOrO NOKa3aHHA lpHOopa. 


Temnepamypa npoOvi 2a3a: HOPMasIbHbIM PexKHMOM paOoTHI ABJIAeTCA aHaJIM3 poo! ra3a B HeoOpaboTaHHoM, 
"BlaxKHOM" cocTosHun. Jt 3TOTO HEOOXOAMMO, YTOObI 3JIEMeCHT, 3allOJIHCHHbI OTOOpaHHbIM ra30M, MU pyre 
KOMIHOHeHTBI 9TOM TMOACHCTeMbI, BCTYMaloljue B HeMOCpeACTBeHHbIM KOHTaKT Cc mpoOoi raza, coxpaHasn 
MOCTOAHHYy!0 TeMIepatypy He MeHee 50 °C npu craOumbHoctH +2 °C. JlomycKkaetca u3MepeHue CO u CO. B cyxoM 
COCTOAHHH (C HCHONb3OBAHHEM COOTBETCTBYIOWINX BOJOOTACIHTeeH); B ITOM Clyyae pa3pelllaeTCA MCHOJbL3OBaTb 
HeHarpeTble aHaIu3aTOpbl, pH ITOM HET HEOOXOAMMOCTH OMpeAeMAT Wpesebl HHTepdepenyHU AA napow HO, 
OWHaKO TpeOyeTca BBeeHHe MOMpaBOK Ha BAKHOCTb OKpy%Kalollero BO3yxXa H Ha COJepxKaHHe BOAAHBIX MapOB B 
MIpoAyktTax ropeHuaA. 


Het HeoOxoHMOCTH IpHMeHATE B Cllyyae IpoBeeHHA H3MepeHHH B "CyxOM" COCTOAHHH. 
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c) Kasu6poeounoie Kpueoie: 


i) Awnamw3aTopbl c JIMHeMHbIMH XapaKTepHCTHKaMH BBIXOJHOrO CHTHayla MpoBepsIOTcA BO BCex padouHx 
WMatla30Hax C HCIOJIb30BaHHeEM KaIMOpOBOUHBIX Ta30B B H3BECTHBIX KOHI[eCHTpaluax mpHMepHo 0, 30, 60 u 
90 % oT NOTHOM WkKabl. MakcHMasIbHoe OTKIOHCHMe XapakTepucTHK cpabaTbIBAaHHA aHalM3aTopa B OOOH 13 
93THX TOYCK OT IpAMOM IMHHU, NOLOOpaHHOl 10 MeTOAY HAaMMCHBIIMX KBalpaTOB JIA ITHX TOUeK HM HyJIeBOTO 
TOKa3aHuA, He MpeBbliwaeT +2 % OT BeHYMHbI NOMHOM WkKabl. Ecmu 3TO He OOecne4MBaeTCA, TO CTPOHTCA 
KaIMOpoBouHad KPHBaA JIA IpakTH4ecKOrO MIpHMeHeHHA. 





ii) {ia aHanM3aTOpoB C HeIMHeMHbIMM XapaKTepHCTHKAMU BbIXOMHOTO CHTHasa, a TaKxKe JIA TeX aHalIM3aTOpoB, 
KOTOpble He OTBEYAIOT MPHBeACHHBIM BbILIe TpeOOBaHHAM K JIMHeMHOCTH, MOATOTABMIMBaIOTCA KasIMOpOBOUHbIe 
KPHBBIe, MOCTPOeHHBIe DJIA BCexX paOOuHX AMalla30HOB C HCIOIb30BaHHEM KasIMOpOBOYHBIX 1a30B B H3BECTHBIX 
KOHIeHTpayuax mpHmepHo 0, 30, 60 u 90% oT nomHOM wuKanr. pu HeoOxogquMocTH MCHONb3yrOTCA 
JOMOJHUTeIbHbIC CMCCH JIA TOUHOTO ONpeeseHHA BUA KPUBO!. 


JALOB 5-23 1/1/18 


AOMOJTHEHHE C K JOBABJIEHHEO 5. TEXHHUYECKHE TPEBOBAHHA 
K AHAJIM3ATOPY NOx 


TTIpumeuanue. Hugdopmayuro O MAPUPpOGOYHSIX U UCNLINAMEIbHbIX eA3AX CM. 6 Oonosnenuu D. 


1. Kak yxa3aHo B 1.5.4 joOaBneHua 5, W3MepeHHe cCOjepxKaHWA OKHCIOB a30Ta OCYIIeCTBIAeTCA 10 MeTOLYy 
XCMMJIFOMHMHECICHUMH, C MOMOLM[bIO KOTOPOTO H3MepseTcCA H3IyYeHHe, BbIeAemMoe Upu peakuuu NO u O3. DToT MeToy He 
oOecliequBaeT TOUHOTO ompezemeHua NO,, no3TOMy Mpexye 4eM W3MepuTb OOMIee cozepxKaHHe NOx, mpooy ra3a 
IIpOllycKa¥oT Yepe3 KOHBepTep, B KoTOpomM NO, mpeoopa3yetca B NO. Peructpupyetca kak MepBoHaualbHoe cosepKaHue 
NO, tak u o61lee conepxKaHHe NO,. Takum o0pa30m, cozepxxaHue NO, ompeyessaetca 0 pa3Hulle. 


2. Tonnexamuit UCIIOJIbSOBAHHEO lpHoop BkKuIOUaeT B CeO BCE HeoOXOJHMBIe KOMHOHECHTBI, peryupyrouwe pacxod, 
HalpuMep peryJMTOphl, KilalaHbl, paCKOOMepBsI H T. J. Marepuasst, BCTYIlaroulve B HenlocpeyICTBeHHBI KOHTAKT C mpobort 
Ta3a, oOsaqaroT CIMOCOOHOCTBIO IIPOTHBOCTOATbh BO3J/eHCTBHIO OKHCJIOB a30Ta, HANPpUMep HeprxKaBerwollad CTasib, CTCKIIO UT. J. 
Temnepatypa oTOOpaHHBIx Ta30B Be3ye BbIAeCp7KUBACTCA B UpeesIax, COOTBCTCTBYIONINX MCCTHOMY JjaBJICHHIO, C TCM YTOOBI 
UCKIIIOUUTb BO3MO?XKHOCTh KOHJCHCaAlHH BOJIBI. 


Mepwi npedocmoposcnocmu. Yka3aHHble TexHuueckne TpeOoBaHna K XapaKTeCpHCTHKaM OTHOCATCA B OCHOBHOM K 
NOHO WikKase aHaJIM3aTopa. OmmO6ku Ha 4acTH UkKasIbl MOryT COCTABJIATh 3HAYHTCJIBHO OOIBIITYIO AOJIHO B IpOWeHTax OT 
moKa3aHuil. IIpu TIOMTOTOBKe K IIpoOBeeCHHtO v3MepeHuit HeoOxoHMO YUHTBIBATb BO3MO?%KHOCTb HW BaKHOCTb TaKHxX 
NMOBBIMICHHBIX oOmMO0K. B Tex cyrydaax, Kora TpeOyetTca oOecleuHTb JTyumve xXapakTepHCTHKH, WpPWHUMarwoTca 
COOTBCTCTBYFOININME Mepbl NpeOCTOPOXKHOCTH. 


3. K OCHOBHBIM TeXHHYeCCKHM XapaKTepHCTHKaM, OMpeyeAeMbIM JIA MmpHOopa, padoTaromjero pH Temuepatype 
OKpy>Karollel cpeybI, cTaOvJIbHOM B MIpeyenax 2 °C, oTHOCATCA CIeAyIouHe: 


a) IToaneiti Ouanazon u3mepenua: 0 — 2500 ppm B COOTBeTCTBYIOINIHX HHTepBaslax H3MepeHua. 


b) Paspewarowas cnocobxocmb: He xyxe 0,5 % OT BCero HCHOb3yeMOro [Mala30Ha W3MepeHHua IpHOopa uu | ppm, 
B 3ABMCHMOCTH OT TOFO, 4YTO OOIBIIe. 








c) Iloemopsemocmo: He xyxe +1 % oT Bcero HcCMONb3yemMoro WMala30Ha U3MepeHuaA UpHOopa uM +1 ppm, B 
3aBHCHMOCTH OT TOO, YTO OosbULIe. 








d) Cma6uivnocmb: He xyxe +2 % oT BCero HCMONb3yeMOro AHalla3z0Ha H3MepeHHaA MpHoOopa uu +1 ppm B TeyeHue | 4, 
B 3ABHCHMOCTH OT TOFO, 4TO OoNbUe. 





e) petd uyaa: Menee +1 % oT Bcero HCHOMB3yeMOro AMala30Ha H3MepeHHa UpHoopa wu +1 ppm B TeyeHue | 4, B 
3aBHCHMOCTH OT TOO, YTO OobUIe. 








f) ym: 0,5 Ty uw Oonpute; MeHee +1,0 % oT Bcero Mcnomb3yemMoro AMala30Ha H3MepeHuaA UpHoOopa uM +1 ppm B 
TeyeHHe 2 4, B 3ABHCHMOCTH OT TOrO, YTO Combe. 


g) Humepqdepenyua: BiuaHue a oOTOOpaHHbIx 1ra30B, cofepxKamMx CO, HU BOAAHBIe Mapbl, OrpanwunBaetca 
CJIELYIOWIUM OOpa3om: 
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— meuee 0,05 % oT noka3aHua UpHOopa Ha KaxKAbIM MpouenT coxeprxKaHnA CO>; 
— meuee 0,1 % oT noKa3aHHa MpHOopa Ha Kak MPOWUeHT COAepxKaHHA BOJAHBIX WapoB. 


Ec nutepdepenuna tia CO. u (HIM) BOJAHBIX apoB He MOXeT ObITh OrpaHHyeHa B TAaKHX Mpeeax, OMpeeAIOTCA, 
COOOMIaIOTCA HU BBOJATCA COOTBETCTBYIOMIHe MOMpaBOUHble KOIPPUUHeHTHI. 


TIpumeuanue. B coomeemcmeuu c obwenpunaAmou npakmukoli peKomeHOyemcaA npuMmMeHAMb’ maKyio MemodouKy 
KOPPeKYUU BO BCeX CILYUAAX. 


h) Bpema cpadamoieanua: He lpeBplimlaerT 10 c c MoMeHTa BBOJIa TIpoOBI Ta3a B aHasIM3HpyrOulylO CHCTeMy JO 
OTKJIOHCHHA CTpeCJIKN Ha 90 % oT KOHEUHOTO NOKa3aHHA lpHOopa. 





i) JIuneunocmp: He xyxe +2 % OT BCero HCHOMb3yeMOro AMala30Ha U3MepeHuA MpHOopa HH | 2 ppm, B 3aBHCHMOCTH 
OT TOTO, 4TO OoNbUIe. 


j) Koneepmep: upoextupyetca wu dKcrIIyaTHpyeTca TakHM OOpa30M, YTO coxepxallaica B upobe NO, 3ddexTHBHO 
mpeoOpa3yetca B NO. Konpeptep He Bo3gelictByetT Ha NO, nepBoHayasIbHo cosepxallyroca B mpooe. 


Kosdunuent noe3sHoro AelicTBuA (KI) KOHBepTepa CocTaBJIAeT He MeHee 90 %. 


Oro 3HayeHHe KI UCMONb3yeTCa WIA IpMBeyeHuA M3MeHAeMOrO KOsMYecTBa NO», coyepxKalieroca B mpooe (T. e. 
[NOx]. — [NO]), k Tomy kommuecTBYy, KOTOpoOe OBLTIO ObI HOTy4eHO, ec ObI KI He cocTaBan 100 %. 


20/11/08 AOB 5-26 
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Ta6smija TAapHpOBOYHEIX 1a30B 


























Ananuzamop Tas Tounocmb* 
HC TIpomaH B HYJIEBOM BO3yxe +2 % unu +0,05 ppm** 
CO, CO), B HyJIeBOM BO3ylyxe +2 % unu +100 ppm** 
Co CO B HysleBoM Bo3yxe +2 % un +2 ppm** 
NOx NOx B HysIeBoM a30Te +2 % unm +1 ppm 








* — Bepetca B 95 %-HOM JOBepHTesIBHOM HHTepBalie. 
**  B 3aBHCHMOCTH OT TOFO, 4TO OosbIIe. 





Bpmueyka3aHHble ra3bl TpeOyloTcd IA MpoBeyeHua OOBIMHOM TapHpoBKH 
aHaJIM3aTOPOB BO BpeMA HOPMAaJIbHOTO padouero HCMOb30BaHHA. 


Ta6sMia HCHbITaATeIbHBIX Fa30B 








Ananuzsamop Tas Tounocmb* 
HC mpomanH (10+1) % O» B paBHOBeCcHH C HyJICBbIM a30TOM +1 % 
HC mporaH B (21+1) % O, B paBHOBecHH C HyJICBbIM a30TOM +1 % 
HC MpOMMJIeH B HYJIEBOM BO3yxe +1 % 
HC TOJLYOJI B HYJICBOM BO3yxe +1 % 
HC n-leKCaH B HyJICBOM BO3yxe +1 % 
HC lIpomay B HYJICEBOM BO3yxe +1 % 
CO, CO, B HyJIeBOM BO3yxe +1 % 
CO, CO, B HyJIeEBOM a30Te +1 % 
Co CO B HysleBoM BO3yxe +1 % 
NOx NO B HysIeBoM a30Te +1 % 


* — Bepetca B 95 %-HoM JOBepHTeIbHOM HHTepBalie. 





Bpntieyka3aHHble ra3bl TpeOyroTca JId MpOBeeHUA UCIIbITAaHWM, OMMCbIBACMBIX B JOMOJHe- 
Huax A, BuC. 


TapupoBoynpie Ta3bl OKHCH yrviepOda B ABYOKHCH yrwiepOda MOryT CMeCIHIMBaTbCA OTCJIbHO WIM B BHC 


ABYXKOMIIOHCHTHBIX cMeceli. TpexkKOMIOHeHTHEIe CMeCH OKHCH yriiepota, ABYOKHCH yrsiepowqa HU WponaHa B HYJICBOM 
BO3LYXe MOLyT HCIIOJIb30BaTbCA B TOM Cilydae, eClIn oOectieuHBaeTca CTaOHIIbHOCTh CMECH. 
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Hynepbim ra30M Id aHamM3aTopa CO, CO, u HC apnaetca Hynepol Bo3qyx (KoTOpBIi mpeyzctaBiaeT codoii 
"ICKYCCTBCHHBIM" BO3yX, COCTOALIMM u3 cMecH 20-22 % O, c No). Ja ananu3atopa NOx B kauyecTBe HysIeBoro raza 
IIpHMeHAeTCA HyeBoi a30T. CoflepxaHue mpuMeceli B OOOMX TuMaxX HyJIeBoro ra3a OrpaHH4MBaeTcA cIeAYIOUIMMU 
BeJIMYMHaMH: 


1 ppm C, 

1 ppm CO, 
100 ppm CO, 
1 ppm NOx. 


Tlogarommi 3aABKY o0ectieuuBaer, YTOOBI MOCTAaBJIACMBbIe eMy TeXHUGeCKHe Fa3bl cbakTH4eCcKu COOTBCTCTBOBaJIN JAHHbIM 
TpeOoBaHHAM WIM UTOOKI 3TO COOTBETCTBHE TapaHTHpoBasioCcb HOCTaBLIMKOM. 
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L, L' = 
MM - 


M BO3]]YXA~_ 


Mco — 


M, NO, ~~ 
Mc A 
Mu = 
P, 2 
P, 2 
P, 2 
P, a 
Ps = 
Ps 2 
P, 2 


Ps = 


OCHOBHBIE NOJIO7KEHUA, BHECEHHE NOMPABOK B PE3YJIBTATBbI 
M3MEPEHHA UH AJIbBTEPHATHBHBIM YWACJIOBOM METO] 


1. YCJIOBHbIE OBO3SHAYEHHA 


OTHOMeCHHEe BO3STyxXa K TOIUIMBY. OTHOIIeHve MaccoBOro pacxoyja Cyxoro BO3Hyxa K MaCCOBOMYy pacxO]ly 
TOWJIMBAa; 


3 v v 
WMHDCKC IMUCCHH; 10° x MaccoBbIii pacxoy ra3000pa3Horo TIpoOdyKTa IMMCCHH Ha BbIXJIOMe/y WasleHHbI 
MaccoBbiii pacxo7 TOIJIMBa; 


OTHOMeHHe KOHICHTPallWH, W3MepeHHOHM BO BJIaKHBIX YCIIOBHAX, K KOHICHTpallMH, U3MepeHHOM B CYXHX 
ycIOBUAXx (TOCIe XONOAHOTO MapocenapaTopa); 


KOIPPULMEHT MHTepepeHUMU aHalu3aTopa Jd UHTepdepenMU CO>; 

Koop@PuuNeHT HHTepPepeHUMHU aHaM3aTopa Wid MHTeppepenunH HO; 

MOJIeKyJIApHad Macca CyxOro BO3yxa paBHa 28,966 r uM, rye yHoOuO, paBuHa (32 R + 28,1564 5+ 44,011 7) r; 
MOsleKyJIdpHaa Macca CO pasua 28,011 r; 

MOJleKyJIApHad Macca XapaKTepHCTHYECKO"O BbIXJIONHOFO yrueBoyopoda, IpHHATOrO 3a CHy, paBua 16,043 r; 


MOJIeKyJIapHaa Macca NO), pasua 46,008 r; 


Macca aToma yruiepoyja pasua 12,011 r; 

Macca aToma Boyopoga paBHa 1,008 r; 

KOJIM4eECTBO Mose CO, B BBIXIOMHO poe Ha MOJIb TOIMJIHBA; 
KOJIM4eCTBO Moe N> B BBIXJIOMHOM Wpobe Ha MOJIb TOIJIMBA; 
KOJIM4ECTBO MOJIeH O, B BBIXJIOMHOM Wpobe Ha MOJIb TOIIMBA; 
kKoyM4ecTBO Moe H,O B BEIXJIOMHOM mpobe Ha MOJIb TOIJIMBA; 
KOuIM4eCTBO Mose CO B BBIXJIONHOM Mmpobe Ha MOJIb TOIJINBA; 
KOIMYeCTBO Mose C,H, B BEIXIONHOH mpoOe Ha MOIb TOMIMBA; 
KOuIM4eCTBO Mose NO, B BEIXJIOMHOM mpobe Ha MOJIb TOIJIMBA; 


KojIM4ecTBO Mosel NO B BBIXJIONHOM Wpobe Ha MOJIb TOIJIMBA; 
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Pr 


[NOx] 


[NOx]. 


[NO] 
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P,+P2+P3+P4+P5+P6+P7+ Ps; 
KOHIeHTpayua O> B CyXOM BO3Ayxe 10 OObemy OOBIHHO paBHa 0,2095; 


KOHUWeHTparua N+ peqkve ra3bl B CyXOM BO3Ayxe 110 OObemy paBuHa 0,7902; 
KOHIWeHTparHa CO, B CyXOM BO3yxe 110 OObemMy OOBIUHO paBHa 0,0003; 
KOJIMYeCTBO MOsel BO3LyxXa Ha MOJIb TOIJIMBA B HavaIbHOH CMeCH BO3LyYX/TOMIMBO; 
YCIOBHOe OO03HaeHHe, MCMOIb3yeMoe HU ONpezeeHHOe B 11. 3.4; 

cpeqHA1 KOHUeHTpalna CO, B BEIXIIONHOM mpobe (oObemM/oObeM); 

cpeqHad KOHUeHTpana CO B BEIXJIONHOL mpobe (06beM/oObeM); 

CpeqHAd KOHIeCHTpallHa YrIeBOOpONa BEIXIIONHOM mpobe (oObemM/oObeM); 

cpeqHaa KoHWeHTpanHa NO B BbIXJIOMNHOM mpobe (oObeM/oObeM); 

cpeqHad KOHWeHTpannHa NO) B BBIXIOMHOM mpobe (0ObeM/oObeM); 

cpeqHad KoHWeHTpanna NO u NO, B BBIxTOMHO m1po6e (o0beM/oObemM); 


cpeqHaad KoHWeHTpayua NO B BBIXIONHOM mpobe mocne mpoxoxseHHa uepe3 KOHBepTep NO./NO 
(o0bem/oObeM); 


_ ([NOx]--[NO]) 
SDEAHEEGHBNEHHG: = 


CpeHAd KOHICHTpallHa B BIXIIONHOM Upobe Moce xONOAHOrO Mapocenapatopa (oObeM/oObeM); 
CpeHAd M3MepeHHasd KOHIeCHTpallua WO BBE CHHA MHCTPyMeHTaIbHO HONpaBKu (OObeM/OObeM); 
BII@KHOCTb OKpy2KarOlllero BO3yxa (OObeM BObI/OObeM CyXOro BO3LYxa); 


BJ@KHOCTb BBIXIOMNHOM UpoObl Ha BbIXOZe "CYWIMIbHOM ycTaHoBKH" WIM "XONOAMIbHOTO Mapocenapatopa" 
(oObeM BogbI/oObeM Cyxol mpoosl); 


KOJIM4YECTBO ATOMOB C B xapakTepucTuyeckolt MOJIeKyJIe TOMIMBA, 
KOJIMYECTBO ATOMOB H B xapakTepucTuyeckoi MOJIeKyJIe TOMJIMBAa; 
KOJIMYECTBO ATOMOB C B xapakTepucTuyeckoit MOJIeKYyJIe€ BEIXJIONHOTO YIIeBOLOposa; 
KOJIM4ECTBO AaTOMOB H B XapakTepucTuyeckoit MOJIe€KyJI€ BbIXJIOMHOLO YrIeBOTOpoa; 


ki KoHBeptepa NO./NO. 
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2. OCHOBHBIE TOJIOKEHHA PACUETA TTAPAMETPOB EI H AFR 


2.1 IIp CWMOaraeTCA, U4TO OamaHe Me@*K]Y IWepBOHayYaIbHbIM COCTOAHHeCM TOTJIMBO -BO3YWIHO cmMecu HU 
pe3yJIBTHpyIOWlMM COCTOAHHeM oToOpaHHoli BbIXJIOMNHOM 3IMHCCHH MO2*KeT OBIT BbIpaKeH C MOMOIIbIO CiIeHyFOuLero 
ypaBHeHHaA: 


C,H, + PolR(O2) + S(N2) + T(COz) + hy; (H20)] = P\(CO2) + P2(N2) + P3(O2) + 
+ P4(H20) + Ps(CO) + P6(C,H,) + P7(NO2) + Ps(NO), 


M3 KOTOpOrO TpeOyembIe TlapaMeTpbl MOryT ObITB Ope esICHbI Kak 


10°M 
EI(CO) = P; Me. 
mM .+nM y, 


10° Mac 
EI (HC) = xP, | —__——*=— |-— BbIpaxKeH KaK 9KBHBaJICHT MeTaHa; 
mM ~ +nM ;, 


3 
10 M 
EI (NO, ) = (2, + P,) pon toe BbIPAKEH Kak 9KBUBaIeHT NO, ; 
mM > +nM 


AER = P, M go3qyxa : 
mM .+nM y, 


2.2 Benw4nubl yrieBowopoyHoro coctaBa TomIMBa (m, n) oMmpeyesroTcaA ciewMpuKalMei TOMIMBa WIM WyTeM 
aHanu3a. Ecru TakHM 0Opa30M OMpeyesIeHO TOIbKO OTHOMeHHe n/m, MOKeT ycTaHaBIMBaTEcA BenM4nHa m= 12. OOsrdHo 
TpaMM-MOJIeKyJIAPHbIC YACTH COCTABIIAIOWIMX cyxoro Bo3zyxa (R, S, T) OepyTca paBHbIMM PeKOMeHAyeMbIM CTaHJapTHbIM 
BeJIM4HHaM, OJHaKO MOryT yCTaHaBJIMBaTbCA AIbTepHATHBHble BEMMYMHbI UpH coOmoAeHHu orpanuyenua R+S+T=1u 
Ip YTBep2K CHM MOJHOMOYHBIM CepTHpUUMpy!OWlHM OpraHoM. 


2.3. BuakHocTb OKpyxKalollero Bo3zyxa, h,,;, A3MeCPACTCA B KAKIOM pexkuMe HCbITaHHi. PexomMenyzyetca, YTOOLI Ip 
OTCYTCTBHHM JOKa3aTeJIbCTB MIPOTHBHOTO JIA XapaKTePHCTHK (x, Vy) BBIXJIONHOTO yreBOOpOAa YCTAHAaBJIMBaJINCb BeJIMYHHbI 
x=luy=4. 


24 [Ina onpeyenenHa OcTasIbHbIX He€H3BECTHBIX BeIMYHH TpeOyeTcaA pelIMTb CJIeAyIOUlyIo CHCTeMy JIMHeMHBIX 
ypaBHeHHi, 13 KOTOpbIX ypaBHeHna (1) — (4) BbITeKaloT U3 OCHOBHBIX 3AKOHOB COXpaHeHHA ATOMHOM Maccbl, a ypaBHeHHA 
(5) — (9) upexcTaBIAIOT 3ABHCHMOCTb KOHUeHTpalluu ra3000pa3HbIx MpOAYKTOB. 


MEER HPP OER elites het vei ee stb bas ve eS (1) 
( QUR GS QPa PYRG ws acictitsc hk eeae tine heehee kee (2) 
(2R + 2T + hyo) Po = 2P, + 2P3 4+ Pat P5 + 2P7 APS ccccccccccssssccccecsessssseeeeeees (3) 
DS Po 2 Pa hPa Ae Pg ssc sStenscnsssovaeiedinss chaste vane sSho sin as inven ebuassdhavtotaas sohoiies dienes (4) 
[COs] Pep Ps accscasutecs otacscseenavdevessavhtevadvdsvavtavacupengudesevaavalosaavlovatavevspenavdevensadh (5) 
[CO] Pp Pes. eickecasievsctavasspenavtevevaavtetevasvlsvavtavasipenagvdevevaavalova vleva ct avacupeaavdevennecé (6) 
FHC] Pp Si xP 6 i csscaleievsctavssspenavievevnavtedevasvdsvavtavacipenavdevavaavautova viens ctavacupeaavdevennaré (7) 
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[NOx] Pr= 1 P7+Ps Uebiscene dese atee ced deesetuee stee cesses ee swecetieces seeeedueeete tes teeeeteceotnecers (8) 
cote ese tty ta tt a te eee (9) 
Pp = Py t+ Po t+ P3 t+ Pat PsA Po APIA PS ccccccccccccccssssessssssssssssseseseseeeseseseeees (10) 


Bpmlleyka3aHHad CHCTeMa yCJIOBHBIX ypaBHeHHi OTHOCHTCA K TOMY CJly4alO, KOra BCe H3MepeHHbIe KOHWeHTpaluu 
ABJIAIOTCA HCTHHHBIMH, T. €. He MOBeEp2KeHbI BIIMAHHIO UHTepdepeHyMH HW HET HeEOOXOAHMOCTH BHOCHTb MoMmpaBKH Ha 
BBICYUMBaHve upoOp. Ha mpakTuke OOBMHHO HaOOMaeTCA 3HAYNTebHOe BIIMAHMe MHTepdepeHuHH upu 3amepax CO, NOx 
u NO u yacTo ucnomb3yeTca BO3MOX%KHOCT 3aMepa CO, u CO Ha cyxol uM YaCTHYHO cyxoi ocHoBe. HeoOxogqumpte 
TIpeoOpa30BaHHA COOTBETCTBYIOMIMX YpaBHeHH OMMCaHbl B IM. 2.5 1 2.6. 


2.5 Oddextsr uHTepdepeHiMu B OCHOBHOM OOycyIOBIeHBI Hammuvem CO, u H,O B mpobe, KoToppie MoryT 
COBepIIeHHO pa3JIMYHbIM OOpa30M MOBIMATb Ha paOoTy aHamu3aTopoB CO u NOx. Anann3atop CO nozBepxeH apdexty 


CMCITCHHA HYJIA, a AHAIM3ATOP NOx — w3MeHeHHA 4YYBCTBUTCJIBHOCTH, AUTO YANTHIBACTCA CIC YIOWIMMU BbIPMKCHUAMNU: 


[CO] = [CO],, + L [CO,] + M [HO] 


[NOx]. = [NOx].,, (1 + L’ [CO2] + M' [H,0)), 


KOTOpble NpeoOpa3yioT B CiIeyIOWlWe ypaBHeHHA, aIbTepHaTUBHble ypaBHeHuaM (6), (8) u (9), ecm HeoOxoqMMO BHeECTH 
TlOMpaBKH Ha BIMAHHe MHTepdepeHuHH: 





























[(CO],,P7 + LP, + MP, = Ps peeved ee debsetien tout teseeooes sebescee ter sees sousetereimonwenieesee eee’ (6A) 
[NOX ]on (Pr +L P,+M Py)= PHP Pe ce eee (8A) 
[NO],, (Pr +L P,+M P,)=Px eee eee eee eee eee eer eee eee eee eee eee eee eee eee eee eee eres (9A) 

















2.6 AsbTepHaTHBHbIM 3aMep KOHWeHTpayuii CO, u CO ua cyxol uwmM 4acTHYHO cyxoli ocHOBe Mpoonl, T. e. c 
NMOHWKEHHOH 10 hy BiaxKHOCTBIO IpoOOsl, TpeOyeT IpHMeHeHHA CIIELYIOWHX IpeocOpas0BaHHbIX YCJIOBHBIX ypaBHeHHi: 


[COg]g (Pp — Pa) (1 + lag) = Py ceeeceeceeceecceescesecnsecesecnsecaecnaecsaecaeeeaeseaeeeeeeeeees (5A) 


[CO]y (Pr— Pa) (1. + hg) = Ps. 


Ouuako, Kak OIIMCaHoO B I. 2.5, aHasIn3aTop CO MoxeT Takxe TOABepraTbeaA BJIMAHUIO MHTepdepeHumn, TlOSTOMY 
TIOJIHOC aJIbTePpHATHBHOC YpaBHeHnNe JIA 3aMepa KOHUCHTpannu CO TIPHHUMaeT BUT: 


[CO] ma (Pr — Pa) 1 + hg) + LP, + Mhg (Pr — P4) = Ps somhselvoscdencovceneveves socneos (6B) 
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3. AHAJIATHUECKHE BbIPAXKEHHA 


3.1 Odnine nojoKeHnA 


Ypasuenua (1)—(10) MoryT ObITs mMpeoOpaz0BaHbI B aHaIMTHYeCKMe BbIPAxKeHHA Wit MapametTpoB EI u AFR, kak 
noka3aHo B u.7.1 HacTosiero onomHeHHAa. DTO MmpeoOpa3s0BaHue mMpeycTaBsaeT coOol mpowecc mocTeleHHoro 
vcKO4eHHA KOpHelt P,, P\—Ps, Pr, WpH 3TOM WOMyckKas, 4TO BCe 3aMEPbI KOHLEHTPalHH ONpeeueHb! WIA "BIaKHOK" WpoOs! 
M He TpeOyloT BHeCeHHA NMompaBoK Ha HHTepdepeHuMio WIM Apyrux aHayOrMyHEIX MompaBox. Ha mpakTuKe uacTo 
MCHONb3YeTCA BO3MOXKHOCT BbIOOpa MPOBOAHTb 3aMepbl KOHWeHTpanun CO, u CO ua "cyxoii" uu "Momycyxoli" ocHoBe; 
TakKKe YaCTO BOSHHKaeT HEOOXOAMMOCTS BHOCHTb NOUpaBKH Ha HHTepdepenuMio. BelpaxkeHHA WIA UCMONb30BaHHA B ITMX 


Pa3sIM4HBIX YCOBMAX IpHBeeHHI B Mn. 3.2, 3.3 w 3.4. 
3.2 Ypapnenne IpHBeseHuA pe3yJILTAaTOB 3aMepoB Cyxoii KOHWeHTpalMun 
K KOHUeHT pallu Ha BAKO OCHOBE 


BuakHaa KOHUCHTpalna = K x Cyxad KOHUCHTpaunaA, T. e. 


Ecnu CO u CO, onpexeseusi Ha "cyxoii" OcHOBe, HCHOb3yeTCA CHleayrollee BbIPaxKeHue Dia K: 


ee {4+(n/m)T + ([n/m]T -2h,,, )([NO, ]-(2[HC]/x)) + (2+h,,,)([y/«]-[n/ m]) [HC] (1+ A, ) 
(2+h,,, {2+ (n/m) (1+h, ) (CO, ], +[CO],)}—([n/m]T -2h,,, (1-[1+ A, JICO], ) 





vol 


3.3 Tlompaska Ha nuTepdepenynio 
B pe3ymbtate 3amMepoB CO n(uam) NOx u NO, Bo3MoxHo, MoTpeOyeTca BHOCHTb NompaBKH Ha HHTepdepenuuIo CO, 
TIpoObl H KOHUeCHTpalHu BObI LO HCMOUb30BaHHA B AHAIMTHYCCKUX ypaBHeHHAX BbIle. Takue MompaBKH OOBIMHO MOTYyT 


BbIPMKATBCA CJICLYIOUIMMH WYTAMNU: 


[CO] = [CO], + L [CO,] + M [HO], 





[CO]a= [CO] mat Lico,+M | hs ) 
1+h, 


[NO] = [NO], (1 + L' [CO2] + M' [H,0]), 


NLNOg] = ([NOX]on — [NO]m (1 + L'[CO2] + M'[H20)). 
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3.4 Ypapnenne onpesesenua cojepxKaHHuA BOLI B Ipode 


KonyentTpauna BOJIbI B mpo6e 


([n/2m] + Ayoi{Po/m]) ([CO2] + [CO] + [HC]) _ — (/2x) [HC], 





PbOl= 1+ T(Po/m) 
rule 
Bote 4G ra Ue 
ul 


2 — [CO] — ([2/x] — [y/2x]) [HC] + [NO] 
[CO,] + [CO] + [HC] 





CilelyeT OTMeTHTb, YTO TakOe OMpeyeseHve KOHICHTPallHu BOABI ABIIAeTCA (PyHKUMeH pa3IM4HbIX JaHHbIX aHasiu3a 
KOHICHTpalluu, KOTOpble CaMH MOLyT HY2KaTbcaA B KOppekIMU Ha HHTepdepeHuM1o BOAbI. B 3THXx CHyyaAXx TIA NOMyYeHUA 
OoNbIUIeH TOUHOCTH HeEOOXOAHMBI MOBTOPHBIe 3AMepbI C MOCIeAYIOUWIMM MepecueTOM KOHI[eHTpalluu BOI WO Tex op, WoKa 
He OyyleT omyyeHa TpeOyemaa cTAaOWIbHOCTh pe3yJIbTaTOB. ITOrO He TpeOyeTca IPH MCHONb30BaHHU aJIbTepHATUBHOTO, 
YHCJIOBOrO MeTOa pelieHua (4). 


4, AJIbTEPHATHBHbIM METOJ: 4HCJIOBOE PEIWMEHHE 


4.1 B xkauectBe aIbTepHaTHBbI aAHaIMTHYeCCKOMY MEeTOLY, H310%KCHHOMYy B Il. 3, HHJCKCbI 9MHCCHU, OTHOWeHHe 
BO3yxXa K TOIJIMBY, CKOppeKTHPOBaHHble KOHI[CHTpalMM BO BaKHbIX YCOBHAX HM T. J. MO%KHO JIerKO NOWYYMTb WyTeM 
YAMCIOBOTO pelleHHa ypaBHeHni (1) — (10) qa kKax JOM cepuu 3aMeposB Ha WHNpoBoli BLIMHCIHTeIbHOM MaLlnHe. 


4.2 J\na yaera nompaBok Ha HHTepdepeHuHio U (WIM) H3MepeHHi BbICYHICHHBIX poo B cucTeMe ypaBHeHnii (1) — (10) 
(pakTHUeCKHe Pe3yIbTaTbI 3AMePOB KOHICHTpallWH 3aMCHeHbI TEM aJIbTepHaTHBHBIMH ypaBHeHHAMH (5A), (6A) u T. 2, 
KOTOPbIle IIpHeMJICMBI JIA KOHKPeTHOM H3MePHTeIbHOM CHCTeMBI. 

4.3 Tloqxoyqsmjue MmpocTbie MallIMHHbIe MporpaMMbI C JBYMepHbIM MaCCHBOM JIA peleHHA ypaBHeHHi WHpoKo 


paciipocTpaHeHbl, OHH yOOHBI M THOKH B HCHOJb3OBaHHH JIA yKa3aHHbIX Wesel U MO3BOMAIOT JIerKO BBOJUTb HM ONpeeATb 
JHOObIe METOJII BLICYLIMBAHHA po, NoMpaBKH Ha HATepdepeHuMio HIM Apyrve MompaBKu. 
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AOMOJTHEHHE F K JJIOBABJIEHHEO 5. TPEBOBAHHA B OTHOWIEHHH 
AONOJHUTEJIBHBIX JAHHbIX 


B cooTBeTcTBHH c TpeOoBaHnaMu, V3JIOXKCHHBIMM BI. 3.2 WoOaBieHua 5; KpoMe v3MepeHHoli KOHUCHTpannu 
KOMIIOHCHTOB oTOOpaHHOTo Ta3a, TpeOyroTca TakxKe Cie qyroOuwWe WaHHple: 





a) TeMMepaTypa Ha BxOyle: U3MepseTCA NosHat TemMilepatypa c TouHocTEIo +0,5 °C B To¥Ke, pactooxKeHHOH OT 
BXOJHOFO CeYeHHA BO3TYXO3a00pHHkKa ABHTaTesA B peewax OAHOFO ero AMaMeTpa; 


b) BJIAKHOCTb Ha BXOe (kr BOJbI/Kr Cyxoro BO3JLyxa): W3Mepaerca Ha paccTOAHUN B lipewewax 15 mM no ocu BXOJHOTO 
ce4ueHuAa BO3{yxo3a00pHHKa ABUTaTesiA C TOUHOCTbIO +5 %; 








c) aTMocibepHoe AaBJICHHe: U3MepAeCTCA B NpeWestax 1 KM OT MecTa HCHbITaHHA ABUMTaTeJLA C TOUHOCTBIO +100 IIa; Tipu 
HeoOxoMMOcTH BBOANTCA MOMpaBKa Ha BLICOTY HCHUbITATCJIBHOTO CTeCHa; 





d) Maccosbiif pacxoy TONMsMBa: IpAMOe W3MepeHue C TOUHOCTHIO +2 %; 


e) oTHomeHve H/C tommusa: olpewqesaAeTCA OTHOMWICHHCM n/m, rye C,H, — SIKBUBAJICHTHOC YyIIeBOTOpOHoe 
Tipe ACTaBsIeHve TOMJIMBAa, UCHOJIb3YCMOTO B HCHBITAHUH UH Ope eIACMOLTO Ha OCHOBE aHaJIN3a TOMIMBA ABUTaTesiaA; 


f) TlapaMeTpbl ABHTaTesiA: 








1) Tara: mpaMoe u3MepeHHe c TOUHOCTHIO +1 % Ha pexkuMe B3eTHOM TarM HM +5 % TIpH MHHUMasIbHOM Tare, 
MCHOb3YeMOM IPH CepTHPUKallMOHHBIX MCIbITAHHAX, C JIMHeMHbIM H3MeCHeCHHeM MexK ly ITHMM BeIMIMHAMH; 





2) CKOpocTb BpallleHua poTopa: lipaMoe H3MepeHHe C TOUHOCThIO 110 KpaiiHeli Mepe +0,5 %; 





3) pacxoy, BO3Hyxa B ra3soreHepaTope: ONpeeuAaeTCA C TOUHOCTbIO +2 % Ha OCHOBe TapHpOBKH XapakTepuCcTuK 
ABUTaTesiA. 


IlapaMetpbl, ykKa3aHHbie B MOAMyHKTax a), b), d) u f), onpezemaoTca B Haase KaxKJOTO HCHbITaHHA Ha IMHCCHIO 


Buratesen, B TO BpeMA Kak HapaMeTp, yka3aHHBlit B MOWHYHKTe c), Ope qeuAeTCA C HMHTCPpBaJIOM He MeHee YOM las 
mepuvoy MCIIbITaHMM Ha IJMMCCHIO. 
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AJOBABJIEHHE 6. TOPATOK TEMOHCTPAHHH COOTBETCTBHA 
TO IMUCCHH TASOOBPASHbIX BELTECTB, IMHMCCHH JIbIMA H 
TBEPAbBIX WACTHEYL 


1. OBDME TOJIOXKEHMA 


1.1 I[pu coOmoyxenuu HopMaTHBHBIX ypoBHel, yKa3aHHBbIx B mM. 2.2, 2.3, 3.2, 3.3 u 4.2 yacru III, npuazepxuBatotca 
CUIeAYIOWHX OOUWIMX UPHHUHHOB: 


a) 


b) 


d) 


WM3rOTOBHTeCIFO paspelmlaetTcar BbIOHpaTb SLA cepTH@ukallHoHHOro MCIbITaHHA IOGOe KOJHYECTBO Burateeti u 
AAKE, CCIM OH KeCaeT, IpeACTAaBUTb AIA STOO TOJIBKO OAM ABUTaTelib; 


BCe TOJIYACHHbIe BO BpeMA CepTHuKaliMoHHBIX MCIibITaHHi pe3yjIbTaTbl WpPWHUMaroOTCA BO BHHMaHHe 
cepTH@ulMpyrolluM TIOJIHOMOUHBIM OpraHoM,; 


10 KpaliHeli Mepe MpOBOAMTCA TPH MCIIbITAHMA BUTAaTeA; eCIM NIpeACTaBIeH TOJbKO OJMH ABUraTelb WIA 
cepTuukalluu, OH JOIDKeH OBIT ONpoOOoBaH 10 KpaiiHel Mepe TpH pa3a; 


eC JaHHbIM JBUraTedb (7) OMpOOOBaH HECKOJIBKO pa3, TO cpeyqHee apudMeTHYecKoe 3Ha4eHHii (X}), MOJYYCHHBIX BO 
BpeMA MUCIIbITaHHi, CUHTaeTCA cpefHeli BeIMYMHOM fA oTOrO ABHuraTena (i). [locne sToro pe3yibTaTOM 
cepTudukaluu cuuTaeTcd cpeyHee apudMeTM4ecKoe 3HayeHHe BeIMYMH (X;), NOMyYeHHBIX TO Kak OMY 
ompoOoBaHHOMy JBUraTesIoO; 


W3FOTOBHTelIb pecTaBlaeT MOUHOMOUHOMy cepTudulMpyrolleMy opraHy UHdopMmalu1o, yka3aHHy!o 
COOTBETCTBEHHO B 11. 2.4, 3.4, 4.2 u/uau 4.3 4actn II; 


TIpeACTaBICHHble AJIt UCHbITAHHH TBUTaTeIM UMeCIOT 9MHCCHOHHBIC XapakKTepHCTHKU, KOTOpbIe B WeJIOM THIIMYHbI 
Wyld ceptudulupyemoro Tuna WBuratesa. OHako 110 KpaliHeli Mepe OHH U3 WBuraTelei TOIDKeH B 3HAYNTeIbBHOM 
Mepe COOTBETCTBOBATh KOH(UTypalluu CepuiiHoro OOpa3iia WaHHOTO THA WBUTaTesA U OOaTaTb BCCMM THIMUYHbIMU 
OKCIIITyaTaMOHHbIMH MW TeXHHYeCKHMU XapaKTepHCTHKAaMH. DTOT TBUTaTesIb 3aABIAeCTCA B KaYeCTBe MCXOHOFO 
cTaHyapTHoro yBuratela. Meroybl BHeCeHHA MOMpaBOK B ITOT HCXOAHbIM CTaHJapTHbIM TBUTaTesIb OTHOCHTEIIbHO 
JHOOBIX JPyrHx OMpoOOoBaHHBIX JBUTaTelel yTBepxKTaIOTCA HaI[MOHAJIbHbIM TOJHOMOUHBIM CepTHUIMpyIOWluM 
opraHom. Mertogbl BHeceHHaA TNompaBOK B pe3YJIbTaTbI UCIIbITAHHM OTHOCHTeIbHO OKpyxKalOWMx ycuOBhii 
IIPHBOJATCA COOTBETCTBCHHO B pa3yeme 7 oOaBleHua 3 uu. 7 MOOaBIeHua 5 uM HI. 6 NOOaBneHuaA 7. 


2. TOPATOK TEMOHCTPAUHMH COOTBETCTBHA 


2.1 Ta3006pa3Has 9MUCCHA HM 4NCIIO AbIMHOCTH 


Ceptuduyupyromit MOHOMOUHBIM OpraH BbIaeT CepTHPUKaT O COOTBETCTBHH HOpMaM, ecuIM cpeqHee 3HayeHHe 
VW3MePpeHHBIX WM CKOPpeKTHPOBaHHBIX BeMYHH (OTHOCHTeIbHO HCXOAHOrO cTaHapTHOro JBuraTesId WU WCXOHBIX 
aTMOc(epHBbIX YCJIOBHM) Tid BCeX OMpoOOOBaHHbIX ABHTaTeyei Ip MepeBoye B XapaKTepHbIM ypOBeHb C HCIOb30OBaHHeM 
COOTBeTCTBYIOWNero KOIPPUUMeHTa, OlIpeeeHHOrO, Kak yKa3aHo B TaOsMue A6-1, aucOM OmpoOoBaHHBIx ABHraTesen (i), 
He IIpeBbIMIaeT HOPMATHBHOTO YpOBHA. 
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ITIpumeuanue. Kax yxa3avo 6 mabauye A6-1, xapakmepuolli ypobeHb Yucta OblMHOCmMU UU 2a3z000pa3HOU 3mMuCccUU 
AGBIACMCA CPCOHUM 3HAYCHUEM BeENUYUH, NOVUeHHoIX NpU ONpobOBaHUU 6eCexX OBUzaMeNell, A 6 OMHOWeHUU MO.bKO 
2a3z000pa3zHou IMUCCUU — COOMBEMCMBEHHO CKOPPeEKMUPOGAHHoIM OMHOCUMENbHO UCXOOHOZO CMaHOapMHozo OeuzamenA U 
UCXOOHbIX AMMOCepHbIx ycioéeull 3HAYeEHUeM, PAZOeNEHHbIM Ha KOI@duyuenm, coomeemcmeyiowyuu uucTy ONPOOOBAHHbIX 
Oeueamenel. 


2.2 IMNCCHA TBepAbIX YacTHy 


CeptuduyupyromHit HOHOMOYHEIM OpraH BbILaeT CepTHPUKAaT O COOTBETCTBHH HOpMaM, eCIM CpeHHe U3MepeHHBEle, C 
TompaBkaMU Ha TepMo@opeTuyecKHe MOTepH B KOJUICKTOPHOM OIOKe CHCTeMbI OTOOpa poO MaKCHMaJIbHbIe 3Ha4eHHA 
MaccoBOH KOHIeHTpayHHu HITU ya Bcex ompoOoBaHHbIxX ABHTaTeei pH Mepepoye B XapakTepHbIli ypoBeHb c 
HCHONb30BaHHeEM COOTBETCTBYIOWIero KOspdPuUMeHTa, oMmpeyeweHHOro, Kak yka3aHO B TaOdsmMye A6-1, 4uHcHOM 
ompoOoBaHHbIx ABuratTesel (i), He IPpeBbIWalOT HOPMaTHBHOTO YpOBHA. 


TIIpumeuanue Kak yxazauo 6 mabsuye A6-1, xapakmepuolu ypoebeHb MaKCUMaJIbHOU MaccoBou KoHYyenmpayuu HATD 
AGBIACMCA CPCOHUM 3HAYCHUCM MAKCUMGJIbHbIX BENUYUN, NOMVUeEHHoIX NpU ONnpoboBaHUU BCex OBUuzamMeNel, 6 KOMOpOM 
coomeemcm6eHHO yumeHa nonpaeKa Ha mepmodopemuyeckue nomepu 6 KOeKMOpHOM O10Ke Cucmembl Ombopa npod, 
pa3z0eneHHbim Ha Koaq@q@uyuenm, coomeemcmeyrowuu wucily onpobosaHHbIx Oeuzamenel. 


2.3. XapakrTepHbiii ypoBeHb 


KosddunvenT, HeoOXOHMble AIA OpesesyieHua XapaKTepHBIX YyPOBHeli IMHCCHM JBUraTelel, UPHBORATCA B 
TaOsmuue A6-1. 


Taésnya A6-1. Koodbdunnenrsi 1.10 opeseeHua XapakTepHbIx ypoBHeli 

















KomuuectTBo Maccopaa 
ompoOoBaHHBbIx KOHICHTpallHa 
mpurateseii (i) CO HC NO, SN HOTU 

1 0,814 7 0,649 3 0,862 7 0,776 9 0,776 9 
2; 0,877 7 0,768 5 0,909 4 0,852 7 0,852 7 
3 0,924 6 0,857 2 0,944 1 0,909 1 0,909 1 
4 0,934 7 0,876 4 0,951 6 0,921 3 0,921 3 
5 0,941 6 0,889 4 0,956 7 0,929 6 0,929 6 
6 0,946 7 0,899 0 0,960 5 0,935 8 0,935 8 
7 0,950 6 0,906 5 0,963 4 0,940 5 0,940 5 
8 0,953 8 0,912 6 0,965 8 0,944 4 0,944 4 
9 0,956 5 0,917 6 0,967 7 0,947 6 0,947 6 
10 0,958 7 0,921 8 0,969 4 0,950 2 0,950 2 
0,13059 0,247 24 0,096 78 0,157 36 0,157 36 
Bosee 10 1-5 Lee 1-5 LL 1. 
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3. TMOPAJOK JJEACTBUM B CJTY4AE HECOOTBETCTBHA 


Tpumeyanue. Ecnu cepmuqguxayuonnoe ucneimanue oKoHUUOCce HeyOayel, amo He Ob6A3AMeIbHO O3HaAYAaeM, 4YMO 
OaHHbIlt mun OBu2zamelA HE OMBeYaem mpeboBaHUAM, A CKOpee mo, 4YMO ypOBeHb OOCMOBEepHOCcMU, ONpedeNeHHbltt 
cepmuquyupyiowemy op2zany npu ycmanoelenuu CoomeemcmeBuA, HEOOCMaMOUHO BbICOK, m. e. MeHee uem 90 %. Tloamomy 
u3zzomosumello pa3speuaemca npedocmasiaAmb OonosHUuMeEbHble OOKa3aMelbcMba COOMBemMcMBbUA OaHHOZO muna 
Osuzamenei. 


3.1 Ecuu tun ABMTaTesA He MpOxXOHT cepTH@ukallMoHHoe UCHbITAHHe, TO cepTud@ulupyromui OpraH pa3pellaeT 
M3POTOBHTCIIO TO CrO %KeIaHHIO WpOBeCTH JONOJIHUTCJIBHbIC HCUbITAHHA JIA cepTudukaruu BuratTeien. Ecnu oomme 
pe3yjIbTaTbI HO-Ipe7xKHeMYy TOKa3bIBarOT, AUTO aHHbIM THI ABUTaTesA He OTBCuUaeT cepTH@ukallHOHHbIM TpeOoBaHuaM, TO 
WM3POTOBHTCIIO pa3zpellaeTCA MpoOBecTH UCIIbITAaHuA mo6oro KouMUueCTBAa AOMOJIHHTCJIBHbIX Buratesen. Ilocne stToro 
UTOLTOBbIe JAaHHbIeC MCIibITaHnih CpaBHUBaroTCca C paHee MNOJIYAICHHBIMU JaHHbIMH. 


3.2 Ecnm pe3yibtTaTbl ONATb TOBOpAT O Heyfaye, TO H3POTOBHTeIO pa3pellaeTca BbIOpaTb OAMH UNH OoNbLIee 
KONM4eCTBO JBHTaTesel c Wembio UX MoAMpuKayuH. Tlocue sToro pe3ybTATbI IPOBeCACHHbIX HCIbITaHHM BbIOpaHHOToO(bIX) 
Wpuratesa(e) TO MOAM@UKAaWMH aHaM3HpyIOTCA, WH asbHeMWIMe MCHbITaHHA MPOBOAATCA TaKMM OOpa30M, 4TOOBI UX 
KOJIMYECTBO COCTABJIAIO 110 KpaifHeli Mepe Tpu. Ucxoya 3 pe3ybTAaTOB 9TUX UCIIbITAHHM ONpeyeAeTcA cpeqHee 3HayeHHe 
WIA KAKOTO JBHTaTea, MW OHO CUNTaeTcA "CpeHHM 3Ha4eHHeM JO MogupuKalnH". 


3.3 Tlocne storo ABuraTesb(H) MOxKeT (MOryT) ObITh MOAMUUMpoOBAaH(bI) UM 3aTeEM IIPOBOAHTCA 10 KpaliHeli Mepe Tpu 
YCIIbITAHHA MOAMPUUMPOBAHHOTO(bIX) ABHTaTeNA(eH), MH cpeqHee 3HaYeHHe pe3yIbTaTOB 9THX UCIIbITAHHM Oy eT CUHTATBCA 
B KaKOM cClydae "CpeqHHM 3HayeHHemM ocie MosMmuKayuu". Sto "cpeqHee 3HayeHHe Moce MOAMpUuKAayHU" 3aTeM 
cpaBHuBaeTca Co "CpeqHHM 3HaYeHHeM JO MOAHUKaHH" C WesIbIO YCTaHOBJICHHA COOTBETCTBYIOMErO YIYYWIeHHA, KOTOpoe 
3aT€M YYHMTHIBACTCA B pe3yIbTaTaX MIpeAbIAYWUX CepTHPUKAaNMOHHIX UCIbITAHMM C WesbIO ONpeeeHuA, JOCTHTHYTO JIM 
HeoOxozHMoe cooTBeTcTBHe. Jo Ha4ala UCIbITaHHH WOOOTO MOAM@UUMpOBaHHOrO ABUraTesA ONpeeMAeTCA COOTBETCTBHE 
MpOv3BeCHHBIX MOAMPUKAaLN HayexalluM TpeOoBaHHAM JIeTHOM rOAHOCTH. 


3.4 93ra Tpoueyypa MOBTOpsAeTCA AO Tex Wop, HOKa aHHbIit ABUTaTesIb HE MOKAKCT HalieKallee COOTBCTCTBHeE HIN 
TloKa He OyneT CHATAa 3axABKa Ha cepTu@ukaluro STOFO THIla TWBUTAaTesA. 
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QIMUCCHH HEJIETYUAX TBEPABIX WACTHE 


1. BBEJEHHE 


TIpumeuanue. [Ipueedennvie 6 Hacmosuyem Oobaelenuu npoyedypel codeprcam peKoMeHOayuu omHOCUMeNbHO 
nomyueHua npedcmasumebuvix npobO Henemyyuux meepodvix uacmuy (H1TY), npucymcmeyiowux 6 6bIXONHbIX 2a3ax 
2a3z0mypOuHHbix OBU2amMeel, a MaksCe UX NodaYU 6 Cucmemy Ombopa npob u usmepenua HAT u ananuza 6 IMOt Cucmeme. 
Vrazannole npoyedypbl He npuMensiomca K O6u2amenam c Popcascuol Kamepou. 


JIroObie Mpollexypbl, 9KBUBAJICHTHBIe COJep»xKallMMcaA B HACTOALIeEM TOOaBIeHHM, pa3zpellaeTcA MpMMeHATb TOJIbKO 
TocuIe HX IIpeqBapHTeIbHOrO pescTaBeHHA CepTuPuuUpyrouleMy OpraHy U yTBepxKeCHHA HM. 


2. ONMPEQEJIEHUA, AKPOHHMBI UW YCJIOBHBIE OBOSHAYUEHHA 


2.1 Onpenenenna 


B Tex caydaaAx, KOra B HacTOALIeM qo0aBieHun ynotTpeOaroTca TIPHBeCTCHHbIe HWKe TepMHHbI, OHH UMeCHOT 
ce Hyroulve 3HadeHHsA: 


Aapodunamuyeckui Ouamemp 4acmuuol. Juamerp ccbepwuecKol YacTHIbI C OTHOCHTeIbHOM MIOTHOCTbIO, paBHOli 
IVIOTHOCTH CMHHIbI, KOTOpad HMeeT TaKy!O 2Ke KOHCYHYIO CKOPOCTb Oca@KeHHA, KaK HM HCKOMad YaCTHLa, TakxKe 
Ha3bIBaeMbIi "KIaCCHYecKH aspoquHaMuyeckui WMametTp". 


Bpema napacmanua. Bpema, TpeOyeMoe Id U3MeHeHHA BEIXOAHOTO curHasa c 10 qo 90 % quama30Ha OKOHYATeIBHOrO 
KojleOaHHa BBIXOJHOrO CHrHala pH pe3KOM BBeeHHH 3TAaIOHHOrO MaTepvasia B aBTOMaTH3HPOBaHHYy!IO CHCTeMy 
VW3MepeHHA, MepBOHadaIbHO HaxOJAllyiocd B WCXONHOM cocTosHuH. (JlaHHbIli TepMHH IIPHMeHAeTCA TOJIbKO K 
OHJIaMHOBOMY aHasIM3aTopy.). 


Atuamemp anekmpuyeckoti nodeustcnocmu yacmuypi. Wuametp ccibepwueckoli uacTulbl, UMerolleli TOUHO TaKyIO 2Ke 
MOJ{BUXKHOCTh B 3JIEKTPHYeCKOM Mose, KaK M UCKOMad YacTUIla. 


Afona nponuknoeenua, OTHOUIeHHe KOHICHTpallMu 4YaCTHI, HuWKe 10 MOTOKYy H BbILIe MO HOTOKy OT 3JIeMeHTa CHCTeMBbI 
oT6opa mpoo. 


Kamanumuueckui yoanumens. Katanuruueckoe ycTpoucTBo, KOTOpoe yAasiAeT IyTeEM OKHCIICHHA JIeTy4YHe YACTHUbI BULA. 


Komnemenmunaa sabopamopua. UciitatenbHai uw TapHpoBouHad madopaTopua, KoTOpad pa3pa0aTbIBaeT, BHepaeT 
IIpHMeHAeT CHCTeMy KayecTBa, OTBeUAaIOly¥o MacluTaOaM ee JIeATeEJIbHOCTH, B COOTBETCTBHM CO cTaHjjapToM 
MCO/EC 17025:2005 (Bpema oT BpeMeHH H3MeHACMBIM), HW DJIA KOTOpOH npeyqHa3sHayena UM JelicTByeT Iporpamma 
TapHpoBKH OOOpyAOBaHHA, C TEM YTOObI OOeECHCYHTL OTCJICXKUBACMOCTh OCYIMCCTBIIACMBIX JaOopaTopiel H3MepeHHit U 
Tapuposky 10 MexyzyHapogHon cuctempr equHun (CU). OduunarbHou axkpeyutTayun sadopatopuu mo UCO/TEC 
17025:2005 He TpeOyertca. 
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Konuyenmpauua 2a3a. OOpemuad OIA IpeACTaBIAIOWerO MHTepec KOMIOHEHTA B ra3z0BOl CMeCH. 
Maccoeaa konuenmpauua vacmuy. Macca 4actull Ha eMHUILy OObeMa TIpoort. 
Maccoeoiit undexc amuccuu uacmuy. Macca uactuu, UCIycKaeMbIX Ha eQMHMLy pacxoyeMol Maccbl TOMJIMBA. 


Henemyuue meepooie uacmuuoi (xT). Victtyckaemple uacTHibl, IpHCyTCTBYIOMHe B BbIXOAHOM MWIOCKOCTH BbIXJIOMHOTO 
corsa ra30TypOHHHOrO ABuraTesA, KOTOPble pH HarpeBaHHu Wo Temuepatyps! 350 °C He ucnapsroTca. 


Opezanuueckuit yenepood (OC). Yrnepoy ucnapsemMblii B remHu pH HarpeBaHuN OOpa3lla PUIbTpa M3 KBapLeBbIX BOJIOKOH JO 
Temuepatypbl 870°C Bo Bpema aHasIM3a aHallM3a TepMoolTHyeckoro mponmyckanua (TOT). Bxmrouaer yrous, 


oOpa3yromuiica TIPH NHPOJIM3e HCKOTOPBIX MaTepHaJIoB. 


Toemopaemocms. Touxoctb, c KOTOpOM M3MepeHve xapaKTepHCTHK WaHHOrTO HeH3MeHAeMOrO OOpa3ila MOxKeT OBITb 
BOCIIPOW3Be,CHO IPH MOBTOPHBIX U3MepeHHAX Yepe3 KOPOTKHe HHTepBasIbI BPeMeHU Oe3 MOACTpouKu mpudopa. 


Tomepa yacmuu,. Tlotepa YacTHI BO BpCMA IIpOxXO7KTCHHA Wepe3 CHCTCMY oT6opa 1poo. Takaa moTepaA UMeeT MeCTO H3-3a 
pa3JIMGHbIX MCXaHH3MOB OCMKTCHUA, HEKOTOPbIe U3 KOTOPBIX 3aBHCAT OT Ppa3MepoB. 


Pazpewarowaa cnoco6nocmp. Haumenbiice 13MeHeHHe pe3ysIbTAaTOB 3aMepa, KOTOPOe MOxXeT OLITh OOHapy%KeHoO. 


Pacnpedenenue vacmuy no pazsmepam. Ilepeuenb 3HaueHuit MaTeMaTHYecKON (PYHKUMH, KOoTOpad OOo3HayaeT YMCIICHHYIO 
KOHI[CHTpalM10 YaCTHL COrIacHO HX pasMepaM. 


Peaxyua npuoopa. Vismenenve BbIxXOJHOrO CurHasia WpHOopa B 3aBHCHMOCTH OT H3MeCHeEHHA KOHICHTpalln B pobe. 
Cucmema kKauecmea. Cuctema yipaBJIeHHA, C MOMOLIbIO KOTOPOM KOMMeTeHTHad JIaOopaTopua OKYMeHTHpyeT CBOIO 
TIOJIMTHKY, CHCTeMBI, IIpOrpaMMBI, pole ypbl H MHCTPyKIMH B TOM Mepe, B KaKOM 3TO HeOOxOAMMO AVIA OOecIIeueHHA 


KauecTBa HCIIbITAaHHi W/MIu pe3yIbTaTOB TapHpOBKH. 


Cmaé6unsnocms. TouHoctb, © KOTOpOH MOBTOpHbIe H3MepeHHA TO JaHHOMy HeH3MeHAeCMOMy OOpa3ily MOryT ObITb 
BbIJjep»KaHbl B TeYeHHe OMIpeeJICHHOTO MpOMexKyTKa BpeMeHH. 


Tapuposounsit 2a3. DranoHHbIit a3, COCTaB KOTOpOrO W3BeCTeH C BBICOKOM TOUHOCTbIO, MpeqHa3HaueHHblli 1a 
MCIOIb30BaHHA IPH perysIMpoBKe, HacTpolike UM MepHOAMYeCKUX MpoBepkKax MpHOopos. 


Tounocms. CretieHb TIpHOIMKeHUA Y3MepeHHo BeJIMUHHbI K HCTHHHOM BCJIMUNHE, onpeyeseHHon He€3aBUCHMO OT STOTO 
YW3MepeHHaA. 


Tuxnonnoiit cenapamop. Oryenenue uactul Oosee KpymHoro, 4eM yCTaHOBJICHHbIM aspoyqMHaMuyeckui AMaMertp, pasMepa 
3a cu4eT BpalljaTesbHOrO UM rpaBHTauwMoHHoro addexta. Yka3aHHbli TpaHW4HbIt aypowqMHaMHyecKHM MamMeTp 


COOTHOCHTCA C IIPOWCHTOM YWaCTHI KOHKpeTHOLO pa3Mepa, KOTOpPbIle IIpOHHKarwoT Wepe3 IUMKJIOHHBIM celapaTop. 


Yacmett na munsauon (ppm). Equnuua oObeMHOM KOHUeHTpalluu ra3a Ha MHJWIMOHHY!IO YacTb OObeMa ra3z0BOli CMeCH, B 
COCTaB KOTOPOHM BXOJMT JTOT a3. 


Tucnennaa Konuenmpauua vacmuy,. Uncno vactut Ha enMHUIy oObeMa Mmpoosl. 
Yucnennoiit undexc amuccuu uacmuu. Uncio 4actTuu, UCIyCKaeMbIX Ha CMHHLy pacxoyeMol Maccbl TOIMJIMBA. 
Dinemenmapnoiit yenepod (EC). Cxsetonornomaromui yriepod, Uckio"ad yrouIb, KOTOpbI He yylalaeTcaA U3 


oOpa3ua dbuNLTpa, HarpeBaemoro yo 870°C B uHeEpTHOM aTMOchepe BO BpeMA aHau3a TepMOOMTHYeCKorO 
mponyckanua (TOT). 
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MCA 
H~ATY 
HiITUmi 
HITUni 
NT®9 


CT. J/MHH 


CPC 
FS 
GL 


HEPA 


ID 
LOD 
NMI 
STP 
TOT 
VPR 


VRE 


[CO] 
[CO}] 
[CO2]p 


[CO] ai 


2.2 AKPOHHMBI 
MexzyHapoqHad cTaHyapTHad atmocdepa (ACO 2533:1975) 
Henetyyue TBepybie YacTHUBI (CM. onpezemeHne) 
IIpu6op W114 W3MepeHuA MaccbI HeeTyYHX TBEPAbIX YacTUuI 
I[pu6op a4 W3MepeHua 4ucIIa HeIeTyYHX TBEpABIX YacTuIL 
Tlonmutetpaptop9TuseH 


CraHjapTHble JIMTpbI B MHHYTy (MTpbI B MHHyTy upu STP) 


KoueHcalltwOHHbI CUeTUHK YaCTHIL 
Becb quama30H W3MepeHHa aHaM3aTopa 
Ta30Baa JIMHHA 


BuicoxosddekTHBHbIM BOSTYWHbIM (uIETp Knacca H13, Koropplii yqanaeT m0 Kpaiineti Mepe 99,97 % yacTuL 
uoKTHAptanata (0,3 MKM B jMaMmeTpe) 


BuytpeHHnit Wuametp 

IIpegen o6Hapy2xKeHna 

Hatwonasibubili MeTposOrMyeckKHi MHCTUTYT 

CoctosHue npHOopa pu cTaHyapTHo TemMepatype 0 °C u napnenun 101,325 Ila 
TepMmoorntTuyeckoe mpomyckanue 

YoIOBUTeIb JeTYYMX YacTHIL, 


OpdektTuBHocTh yAaeHHA WeTyYHXx YWacTHL 


2.3. Ycuosubre 0603Ha4eHHA 


cpeqHaAd KOHWeHTpanua CO B BEIXIOMHOM mpobe (OObemM/oObeM, BO BIAKHbIX YCIIOBHAX) 
CpeqHAd KOHWeHTpaluA CO> B Hepa3sOaBJICHHOM BbIXIOMHOM Wpobe (oObeM/oObeM, BO BIIaKHBIX YCIOBHAX) 
KOHIeHTpayua CO, B cyxoM Bo3zyxe 110 oObemy = 0,0003 


cpeqHAd Ta30Bad KOHIeHTpalna CO, oObem/oObem mocie MepBol cTaquu pa30aBIeHHA, BO BJIaXKHBIX 
yCIOBHAX 
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[CO3] dil2 


[CO2]s 


DF 


DF, 


DF; s 


DF, 
Dn 


D,y, pu Z HM 


El mass 
Elnum 


[HC] 


TWwer(Dm) 
Kthermo 
[NO] 
[NO] 


[NOx] 


Mc 


My 


n 


HIT Umass 
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CpeqHaAd ra30Bad KOHWeHTpawua CO, oObem/oObem nocye BTOpoM cTaquu pa3s0aBIeHHA (BO BIIaKHBIX 
yCJIOBHAX) 


cpeqHAd Ta30Bad KOHWeHTpauHa CO, oObem/oObem B oTOOpaHHOM Hepa30aBIeHHOM BBEIXIOMHOM mpobe 
(BIaxKHBble, WOJycyxuve WIM CyxXHe YCIOBHA) 


Koodounnent pa3s0aBienua = (KOHUeHTpalua mpoOsr 4o pa30aBeHna) / (KOHWeHTpallua mpoOsr mocse 
pa30aByeHua) 


OObem Hepa36aBJeHHOHK Mpoobbl 


O6Obem pa36aBsIeHHOH poop 


[COz] 


Koodounnent pa3s0aBleHua WepBol cragu“ = ——— 
[COz]dits 


Kosddunuent pa36apieHua mepBol cTaquv, paccuHTaHHbii Cc UCIONb30BaHMeM HellOcpeaCTBeHHO 
oTOOpaHHBIx p06 [COg»]s 4 [COs]ain 


Kooddunnent pa3s0aBsienua BTopoi cragquu (VPR) cormacHo TapupoBKe KOMIeTeHTHONM JabopaTopuelt 
/\uametp s71eKTpHyeckon NOABYKHOCTH HATU, MKM 


A9spoyquHaMuueckuit WuaMeTp, pH KOTOpOM oOOHapyxKeHBI xy % (9eKTHBHOCTA OOHapyxKeHHA) YaCTHU 
pa3Mepom Z 


Maccossiit HHAeKc 9Muccuu HIT c nompaBKoli Ha TepMOopeTHYecKHe MOTepH, B MI/KT TOIWIMBa 
UncseHHbii MHAeKc 9Muccuu HITY c MompaBKoH Ha TepModopeTHyeckHe NOTepH, B YMCIO/KT TOMIMBA 


CpeqHAa KOHICHTpalluA yrueBOROpOA0B B BbIXOMHOM mpobe (oObeM/oObeM, BO BJIaXKHBIX YCJIOBHAX), 
BbIP@KCHHBIX KaK yrepoy 


joa WpoHuKHoBeHHaA YacTHy depe3 VPR aya yactuy D,, 

TlonpaBouHbt KosppuyneHT Ha TepModopeTuyeckue MOTepH KOJWICKTOPHOroO Os10Ka 
Cpequaa konueHTpauna NO B BEIXIOMHOM mpobe (OObem/oObeM, BO BIIa2KHbIX YCIIOBHAX) 
Cpequaa KoHueHTpauna NO) B BbIXOMHOM mpobe (oObeM/oObeM, BO BJIaxKHBIX YCIOBHAX) 


Cpequaa KonueHtpayu1 NO nu NO) B BBIXTOMHOM mpobe (oObeM/oObeM, BO BJI@KHbIX YCJIOBHAX 
= [NO]+[NO3]) 


Macca aToma yruepoya = 12,011 

Macca aToma Bogopoga = 1,008 

KosmuecTBo aToMos C B xapaKTepHCTH4eCKO MOJIeKyIe TOMIMBA 
Komuuectso aTomos H B xapakTepuHcTHyecKkoli MOsIeKyJIe TOIMIMBa 


Maccopaat KoHYeHTpayua HITU mpn cocrosHuu mpHOopa STP c nompaBKoi Ha pa30aBleHHe U 
TepMobopeTH4ecKHe MOTepH B KOIWIEKTOPHO! CeKIMH CHCTeMbI OTOOpa mpo6, MKT/M° 
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HIT nass_ STP 
HAT Yum ste 
Tiine 

Ty 


Trcr 


too 


Pa30aBieHHas MaccoBasd KOHUeHTpalwua HIT pu cocrosHun mpu6opa STP, m«r/M° 
Pa30aBieHHas YHCHeHHad KOHeHTpaua HIT mpu cocrosHun mpuopa STP, uucso/cm® 
Temiepatypa CTeHKH MH OTOOpa mpoO 

Temlepatypa CTeHKH Ha Bxoje pazOaBnTesa, °C 


3amMepeHHas Ha ABUTaTesie WIM NOUJyIeHHaA Ha OCHOBAHHN XapakTepHCTUK TeMIilepatypa ra3a B BbIXOJHOM 
TWJIOCKOCTH BbIXJIONHOTO COlsIa TBUratTes, 2€ 


90%-Hoe Bpema cpaOaTHIBaHHa (BpeMA Me2%K Ty W3MCHeCHHeM KOHI[eCHTpallwH Ha BxOye HU MOKa3aHveM 
WeTeKTopa Ha ypoBHe 90 % oT ero KOHEYHOTO CHTHasa) 


OTHolWeHHe aToMa BOyOpoya K aTOMy yriiIepowqa B TOIMJIMBe = n/m, Tye C,H — S3IKBUBAJICHTHOC 
yrueBowoOpoyHoe WpeAcTaBsIeHve TOIMIMBa, HUCHOJIB3SyeMOroO B HCIIbBITAHHH HU OpeeUAeCMOrO Ha OCHOBEe 
aHasin3a THIla TOWMIMBA TBUTaTesA. 


3. TPEBYEMBIE JAHHDbIE 


3.1 Omucens HITH 


3.1.1 [na pacueta MaccoBoi u YucHeHHOM 9MuccHu HITY onmpeyxemaoTca CieqyrouMe KOHUeHTpalunu: 


a)  macca HITU: nvPMynass_ stp 


b) = aucnio HIT: nVPMyum. ste 


c)  ByOKHcb yrmepoga (CO3): [COz] u [COz] ait 
d) = okucb yraiepoga (CO):4[CO] 


e) yreBoyopogs (HC): [HC] 
f) okucyIbI a30Ta (NOx): [NOx], [NO], [NO>] 


TTpumeuanue. Hucmpykmuenoili mamepuan 6 omHoweHuU mpebyembix OaHHoIx npueedeH 6 mome II "Memoouxu 
cepmuqbukayuu aguayuonHnolx Oeuzameneu no amuccuu" TexnuuecKkozo pykoeodcmea no oKpyocaroyeu cpede (Doc 9501). 


3.1.2 B UWeAX MWpOBepKU UCHpaBHOCTH CHCTeCMBbI ONpeesIaAeTCA KOHWCHTpauuAa cilenyroueit IMUCCHH: 


ByOKUCcb yruepoya (CO3): [COd]s. 


3.2 [l[pouas nadopmanna 


Jia HOpMaJIM3alHu TZaHHbIX v3MepeHHit XapakTepuCTHK IMUCCHH UH AIA Ope esIeHuaA UCIIbITBIBACMBIX XapaKTeCpHCTHK 
ABUTaTeJIA B TOMOJIHCHHM Fx OOaBIeHHIO 3 uB AONOJIHCHUU Dk HacTOAMIeMy oOaBIeHHIO TIPHBOAUTCA TONOJHUTCIbHAA 


wHdopmana. 
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4. ObBLJASA KOMMOHOBKA CHCTEMBI OTBOPA ITPOB HW H3MEPEHWA anT4 


4.1 Cuctema ot6opa mpo6 u u3Mepenua BATU 


4.1.1 Cuctema ordopa mpo6 u u3MepeHna HIT cocTouT u3 Tpex O0KOB, NOApa3eICHHBIX Ha TIATb CeKIMH: 
a) —_- KOJINIEKTOpHBIM O0K (cexuns 1), 

b) mepegaTounpiit OnoK (cexyuu 2, 3 u 4), 

Cc)  H3MepHTesIbHBI O0K (cexiHa 5). 


TTIpumeuanue 1, OOwuit eud cucmemot ombopa npobd u u3mepenua HiTY noxazan na puc. A7-1, a onucanue 
codepacumca 6 mabsuye A7-1, 


TIpumeyanue 2. Bonee nodpobuvie mpebosanua u peKomendayuu 6 OMHOWeHUU KaNCOOU CeKYUU CUCMeMbI NPUBEOEHEL 6 
Odonoanenuax A, B, Cu E k nacmosiyemy Oobaelenur. 


4.1.2 Cexuuu 1-4 orseuyarorT cieqyrouluM TpedoBaHHaM: 
a)  JImaun oTOopa po MMerIOT 110 BO3MO2KHOCTH MaKCHMAaJIbHO IIPAMOTOUHYIO CXeMy. 


b) Obuiaa aMHa WuHUM OTOOpa mpoo OT KOHUNKa HacaqKu MpoOooToopHHka JO BXOAHOM HacaykKH U3MepuTeIbHOrTO 
lpHOopa He mpeBpiiuaeT 35 M. Ota oOnlad WIMHa He paBHa CyMMe 3Ha4eHHi MaKCHMAaJIBHO JOMyCTHMOM JJIMHBI 
OTJCJIBHBIX CeKUMM OTOOpa mpo6. IlogpoOubIe TpeOoBaHnA K JJIMHe IpHBeeHbI B oMOTHeHUM A K HacTOAWemMy 
OOaBIeHHIO MW MoKa3aHb! Ha pic. A7-1. 


4.1.3 Pexomengauua. Jia cexyuu 1—4 pexomenoyemca credyroyee: 


a) Yucio qcbumunzoe OONICHO ObIMb’ MUHUMAIbHbIM U OHU OONICHbI ObIMb UZZOMOBIEHDL U3 Hepoicaeeroueu cmau C 
21AOKUM KQHQJOM. 


b)  Yucao nepexodueix wmyyepuoix dQumunzoe dOonacHo OvbImb MUHUMaIbNbIM U OHU OONDCHEI ObIMb 
MeNAOUZOMUPOBAHbI OA CBEOEHUA K MUHUMYMY MeMNepamypHbIx epaduenmos. 


TTpumeuanue. Mucmpyxmueneit mamepuan codepocumca 6 mome II "Memoouxu cepmuqdukayuu aeuayuonnolx 
Oeuzamenet no amuccuu" TexHuyeckozo pyKogo0cmea no oKpyacaroiyeu cpede (Doc 9501). 


4.1.4 Cexuuu 2-4 orspeyaroT cileqyroluluM TpedoBaHHaM: 
a)  JlroObie TpeOyembie u3rMObI WHHuM OTOOpa MpoO UMeIOT paMycbl, MpeBbiualoulve WecATUKpaTHbI BHYTpeHHui 
MaMetp JIMHHH. 


b) OOpameHHEIe K HOTOKY CTyYMeHuaTble WIedveBble COCMHCHHA He NpeBbIMarwT 15 % oT BHYTpeHHero WWaMeTpa. 


c) VsmMeHeHua Bo BHYTpeHHeM AMaMeTpe JHHUM OTOOpa poo, npeBEIMaroujHe 15 %, HMeCIOT MECTO TOJIBKO B MecTe 
CTbIKa pa3]{eIMTeIA C Ta30BbIM TOTOKOM. 


d)  Pa3nm4ud BO BHYTpeHHeM JMaMeTpe MeHbIIe 4eM WIM paBHbie 15 % He CUMTAIOTCA H3MeHeEHHeM. 
4.1.5 Pexomengauua. Ja cexuui 2—4 2uHur0 ombopa npob ciedyem unmencueHo nodozpeeamb no ecemy dumuney. 


Ecau 9mo npaxmuuecku Heeo3MoocHo, AuHUIO Ombopa npob ciedyem nodoepesbamb KaK MODCHO OsUdCe K Cledyiowemy 
nodoepesaemomy I/emMeHMy U MepMoUsZoIUpOBaMb No Bcemy q~umuney. 
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Cexuya 1 Cekyna 2 Cekuna 3 Cekyna 4 Cexuna 5 
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Konnexmopubiti . OunbTpoBakHbi 

6nok i Nepedamounpiti 610K > pa3z6asnatowni ras 
t (o6bI4HO BO3qyXx) 
i Pi ede -useats 
Gnuna s 35 us pasze-! Auanus3atop CO, B GL| 

| MuTens 11 [CO,],[CO,], 
Puc. A7-1. OGuyaa cxemMa cucTembI OTOOpa npo6 Hu H3MepeHHa HATY 
4.2 Kouaekropubiii 610K 

4.2.1 Cexuyual cocront v3 o6opyqoBaHua mpoOooToopHHka/rpebeHKM HM JIMHHM MoACoequHeHHA. Ona oTBeuaeT 


CuIeAYIOWHM TpedoBaHHaM: 


a) 


b) 


Cc) 


d) 


e) 


B kayecTBe MaTepHala mpoOooTOopHHka MIpHMeHAeTCA HepxKaBelolad CTaIb WIM WOOO pyro xuMMyecKH 
MHepTHbI TepMOCTOMKHK MaTepuall. 


IIpu ucnomb30BaHHM MpoOooTOopHHka C HECKOJIBKHMH OTBEPCTHAMH JIA OTOOpa poo Bce OTBepcTHA AIA OTOOPa 
mpoO uMeroT OAMHAaKOBbI WHametTp. KonctpyKyua mpoOooToopHuka TakoBa, 4YTOOBI 10 KpaltHeli Mepe 80 % 
TlaeHHA JaBeHUA MpOXxoOAAMero Yepe3 HeETO NOTOKA MIpHXOAMIOCh Ha OTBEPCTHA. 


Uncy0 Touek AIA OTOOpa Mpoo cocTaBsaeT He MeHee 12. 


IInockocTb oTOopa TIpoo paciosIaraeTCA HaCTOJIBKO O0M3KO K BbIXOJHOM TJIOCKOCTHW BBbIXJIONHOrO COTiIa 
ABHTAaTesIA, HACKOJIBKO STO TO3BOJIAFOT XApaKTeCpHCTHKH ABHTaTesIA, OFHAKO B JIKOO0M citydae OHa HaxOAHTCaA Ha 
yAasICHuu OT BbIXOJJHOM TIIOCKOCTH B Hpeyestax 0,5 AWaMeTpa Corsa. 


Togaromui 3aABKY HpeACcTaBsIaAeT MOJIHOMOUHOMY cepTudulupyrollemy opraHy, C HOMOLIbIO MO pOOHEIXx STIFOp 
paciipeteseHHA KOHICHTpalun, WOKa3aTeCIbCTBO TOTO, AUTO WpeAlaraeMble HM KOHCTPYKUHA WH MCCTOMOIORKCHHE 
IIpoOooTdopHuka eUCTBUTeIbHO oOeciieuaT TOUyaeHHe = lpeACTaBUTeJIbHbIX IIpoo JASLA Kako 3 
yCTaHOBJICHHbIX BCJIMUHA TAPH. 
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TIpumeuanue. Mucmpyxmueneii mamepuan o memoouke npedcmasumerbHoix u3zmepenul npueodumca 6 
mome II "Memoouxu cepmuqduxayuu aeuayuonnvix Oeuzameneu no amuccuu" TexnuyecKkozo pykKoeodcmeda no 
okpyacarowyet cpede (Doc 9501). 


4.3 Tlepexarounniii 610K 


4.3.1 Ha Bxoge B cexyuto 2 y3e pa3syqemutena | pa3sqenaeT mpoOy, HallpaBsad ee B IMHMIO TepeyaTouHoro OnoKa, GL 
IA U3MepeHHa Hepa30aBJICHHBIX CO>, CO, HC u NOx vB JIMHUIO H3IMMIHero MOTOKa mpood. 


[Ipumeuanue. Taxaa KomMnoHoeKa makoice noz6olaem npu Heobxodumocmu ucnolb3z06amb GL Ona u3zmepeHua uucta 
OblMHOCMU, KaK yKa3aHo 6 OobaeneHuu 2. 


4.3.2 JIuHua nepeyaTounoro Os10Ka ycTpoeHa TakuM OOpa3o0m, 4TOOBI mpoba HIT: 


a) mpoxoquma uepes pa3OaBuTemb | (pa30aBHTeb 32KeKTOpHOrO Tuma), KOTOPBIM BCacbIBaeT, pa30aBIaeT U 
oxmlakyaeT mpoby; 


b) mnpoxoguma yepe3 cexHt0 3; 


c) M[poxogusa uepe3 UMKIOHHBIM celapaTop u pa3qemuTemb 2 B ceKIHH4 TO BXOJa B M3MePUTeJIbHbI OOK B 
ceklHH 5. 


4.4 Vismeputespupiii 610K 
4.4.1 V3mepenne maccsi HiT 
4.4.1.1 HuTUmi orseyaet TpeboBanuaM B JonomHeHuH B k HacTosIemMy oOaBsIeHHIO. 


4.4.1.2 Ha kaxkgyro KoHCTpyKuMio Mu Moyenmb uITUmi usroTtoBuTenb upHoOopa uM Apyrad KOMIeTeHTHaA 
WCIIbITaTeIbHad WH TapHpoBoyuHad jaOopaTopuA BbI-aIOT CepTH@uKaT, NOATBepxKAaOWNi, YTO TaHHad KOHCTpyKUMA U 
Moyenb HITUmi oTBeyaroT TpeOoBaHHaM K XapaKTepHCTHKaM, HepeyucNIeHHbIM B TaOmuye A7-3 yononmHeHua B kK 
HacTOsAWemMy OOaBJIeHHt0. 


4.4.2 Vi3mepenne uncia wiTU 


4.4.2.1 UncnenHast konueHtpayua HITU ompezensetca Cc HCHOUb30BaHHeM CHCTeMBI, COCTOAMIeH U3 COeCAMHeCHHbIX 
MOC€HOBaTeIbHO yJIOBHTeIA eTyYHx yacTu (VPR) uw KoHAeHCalMOHHOrO cuyeTuNKa YacTuy (CPC) (HiTUni). VPR 
BkIHOUaeT CUcTeMy pa30aBseHHa (DF) u ycTpolicTBO Ta yiaBIMBaHuA JIeTyIUX BUOB. 


4.4.2.2 Ha kaxyyto KoHcTpyKuMIo U Mogemb VPR u CPC usrotToputeib mpHOopa wm Apyrat KOMMeTeHTHad 
WCIIbITaTeIbHad U TapHpoBouHad aOopaTopuA BbIaIOT CepTHUKaT, NOATBepKAaIOWIM, ITO WaHHad KOHCTpyKUMA 
MOJeIb KaKOrO YCTPOHMCTBa OTBEYaIOT TEXHMYECKUM TpeOOBaHHAM K XapakTepHCTHKaM, MepeyHCJIeHHBIM B OMOTHeEHHH C 
K HacTosllemy JoOaBJIeHHt0. 
4.4.3 Kanam noamuTKH HOTOKa 
a) [na nlog_yepxKaHHaA MOCTOAHHOM CKOpocTH MoTOKa mpoO yepes ceKyMIo 3 U ANA obecneyeHuA U3MepeHuA 
KOHIeHTpayHn CO, B pa30aBsIeHHOM Mpobe UCHONb3yeTCA KaHasI MOAMATKM MOTOKA. 


b) Kanan noaqmMTKn NoTOKa COdepxKUT Hacoc, peryATOp NoTOKa u aHarM3aTop CO>. 


c) Pekomenaauua. Bo uz6eocanue noepestcOeHuA KOMNOHEHMOG Bolle NO NomoKy om pezylAmMopa nomoKka credyem 
ycmanosumb @pakyuonnoii ~uremp. 
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Tadsmya A7-1. TepMnno.iorns, Acno1b3yeMaa B CHcTeMe oTOOpa 1pod Hu H3MepeHna HATY 
























































Tepmunonoeua Onucanue 
OyHoToueuHoe WIM MHOroTOUedHoe OOOpyAOBaHHe rpedeHKH, 
Y3eN mpoOooTbopHuka MCHONb3YeMOe JIA MOJYACHHA IpeACTABUTeJIBHBIX IpOO BBIXJIOMHBIX 
Cexyua | ra30B aBHalMOHHOTO ABHTaTesaA. 
aie pilanioneoenaaand J\nmHa TpyOonpoBoya Id TpaHCHOpTHpoBKH MpoOsi OT mpobooToopHuka 
WO Bxoqa pasyemutens 1. 
Y3eN pas qeMTeIA NOTOKA, NO3BOJAIOMIMM KOHTpoMpyeMoe pa3yeseHve 
Pisce MOTOKa 1poO B cucTemy oTOopa poo uacTHL MB CucTemy oTOopa p06 
raza. Takoke oOecne4HBaeT NOTOK (H3JIMIIHHX poo) Ja cOpoca u 
perysIMpoBaHHA JaBJIeHHA B IMHUM OTOOpa pod. 
PerymMpoBouHblit KlanaH KuanaH, HCHOIb3yeMbIM JIA peryIMpoBaHHA WaBeHuA Ha Bxoe 
Hapienua P, pa30asutena |. 
P, Jlapnenne Ha Bxoge pa3sbaBntesa 1, peryupyeMoe perysIHpOBOUHEIM 
KlamlaHOM JaBJleHHua, Korya P; BbIIe BHEMIHero JaBsIeHHA. 
Temnepatypa TpyOxu oT6opa mpo0 Ha Bxoge pa3sbaBuTens 1, 
Ty HeoOxoAHMas JIA pacueTa NoMmpaBoK Ha TepModopeTuyeckne NOTepu 
yacTuy B cekyuax | u 2. 
Tlo3BomaeT H30MpoBaTb CHCTeMy NOTOKa YacTuL OT mpoost GL u 
OrceuHoi knanay | OCYyIeCcTBIATh IpoBepku GL (BKIIO4ad MpOOOOTOOpHHK) Ha yTedKy U 
IIpoBepky Ha YHCTOTY HepesaTOuHOro Os10Ka. 
OrceuHoi knanaH 2 3anopHbit KilalaH pa30aBsAIOWlero ra3a Aid pasdaBuTesa 1. 
Cexuna 2 
Pa30aBuTelIb 32KeKTOPHOrO Tua, OOecnedHBaIOMH OM3KOe K BHELIHeEMy 
WaByleHve Ha BXoye B cekiM1O 3. Pa3dOaBnaeT mpoOy HIT B HayabHOL 
Pa36aBuTesb | yacTH WepeyaTouHoro OoKa (pa30aBeHne MepBort cragquu, DF;) qa 
cBeIeHHA K MMHUMYyMy KoaryJIAlH HW MOHWKaeT TeMMepatypy Mpoost B 
IeAX MHHUMH3alHn TepModoperM4ecKkHXx HOTeps. 
@MvJIbTpOBaHHbIi 
Ss CxxaTbiii ra3 (a30T HIM BO3yx) Wa pasOaBuTess 1. 
pa30aBIAIOLINi ra3 
Hat diareie Harpezaet pa36aBsIAIOLWIMi ra3 JO ero BXOJ{a B pas0aBuTesb 1. 
pasoanniomens wisn Temilepatypa HarpeBatesia perylmupyetca Temuepatypoi (T>) 
BBIIYCKHOro MoTOKa pa30aBunTena |. 
% Tlo3BouAeT BbITYCK H3IMWHeH pa30aBsIeHHOH MpoOnl B aTMocdepy AIA 
BoittyckHoit Kamau 
padeantena TOs epxKaHuA OM3KOFO K BHELHeMy TaBJIeHHA Ha BbIXose pasOaBuTessA | 
MW HeONYUeHHA H30bITOUHOLO JaBJICHHA B TepesaTOUHOM OsIOKe. 
T; Temilepatypa BbIMyCKHOro MOTOKa JIA peryIMpoBaHHA TeMMepaTypbl Ha 
BbIxoge pasbaButess |. 
GL Ta30Baa sMHua. HarpeBaeMas CeKIHA JIA TpaHCNOpTHpOBKH BbIXJIOMHOM 
TIpoOb! B WesAX H3MepeHHA ra3z000pa3Hol IMUCCHH. 
Ghiiies Harpepaemaa uMHUA OTOOpa | CraHyapTu3npoBaHHas cekuMa oTOopa poo. IlosBoseT MpOH3BOAMTb 
TIpo6 W3MepeHHa Ha Oes0racHOM paccTOAHHH OT WBuraTedsA. 
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Tom IT 








Unks0HHBI celapatop 
(1 MxM) 


Y qansaerT Combe YacTHUbl, KOTOPbIe He ABJIAIOTCA TIPOAYKTOM CropaHua 
WU MOMOTaeT NpeOTBpaTuThb 3akKyHOpKy IpHOopos. 





Y3e]1 pa3euIMTeaA NOTOKa, OOecnedHBarOMMi MOTOKU poo AA 

















Cexuua 4 
Paneer VW3MepeHHA MaccOBOH HM YMCIeCHHOM KOHWeHTpanuu HATH, a TaloKe TpeTuii 
MOTOK Jd O6ecreYeHuA MOCTOAHHOM CKOpocTH HoTOKa Obmleii CHCTeMBI B 
cekuuu 3. 
ante @MpakUMOHHbIii PUIbTP, MpeMOTBpalllalollui 3akyNopKy U NOBpexTeHHe 
P peryslaTopa noToKa. 
TloqjepxkuBaeT HOCTOAHHY!O CKOPOCTb MOTOKa B CeKIIMH 3 3a CUeT 
Perynatop moToKa 
peryMpoBaHHa MOAMMTOUHOLO HOTOKAa. 
Tlogqkaunparomluit Hacoc OGeciieunBaeT BCACHIBAHHe JIA MOAMMTOUHOLO MOTOKA. 
Auasu3atop CO, V3mepenne [CO ] qi; B pas30aBeHHO mpooe. 
Cexuua 5 











HaTUmi IIpnOop Aa u3MepeHua Maccpr HIT 
YcTpoticTBo, KoTOpoe yaBIMBaeT JIeTy4Me BHABI U ene Oosee 
VPR (DF;) ‘ 
pactTBopset mpoby (Bropaa cTtayua pactBopenua, DF2) qo HaTUni. 
@MvJIbTpOBaHHbIit 


pa30aBIAIOLINi ra3 


Pa30aBiarKOlluli ra3 (a30T WIM BO3Lyx) Wa VPR. 





uaTUni (CPC) 





IIpu6op ana u3MepeHua Ynca HIT, aBIAIOMMicaA KOHCHCalIMOHHbIM 
CUCTUMKOM actu. 





5.1.1 


5. OBIMJAA METOJMKA HCIbITAHHH 


5.1 Tapnposka nu o6c.1y2KHBaHne 


Bce IIpHOopsEI OOcIIY2KMBAaIOTCA COrsIaCHO PCKOMCHalunAM U3POTOBUTCIIA. 


5.1.2 Cuctrema ordopa mpo6 u u3MepeHnna HIT 


Tapuposka u oOcIWKHBaHHe CUCTCMbI oTOopBI IIpoo WM W3MepeHua HITU OCYINCCTBIIACTCA, KAK YKa3aHO HWKC, He MCHCe 
OWHOTO pa3a B TO WIM COTIAaCHO peKOMCHAauvAM H3POTOBUTeCIIA: 


a) OnopoxHsaetca UW MpOMbIBaeTca KOJUICKTOPHBI pesepByap UMKJIOHHOLO CellapatTopa. 


b) lpounmaetca orBepctue wityuepa pa3sbaBuTens 1. 


c)  PerynaTop NOANMTKH MOTOKa H BXOHbIe CKOpocTH NoToKa Jia HIT Umi, wuTUni uw VPR tapupyrotcs c HOMOLIbIO 
pacxojjomepa, oTcysIexuBaemoro 0 NMI. 


d) Pekomenganuna. Bce mapupoeannoie cKopocmu nomoka OonscHbl HaxOOUMECA 6 Npedenax 5 % Bcezo OUana3ona 
usmepenus (FS). 


e) JlarauKku AABJICHHA TAapUpyFOTCA C MOMOLIbIO OTCIICAHUBACMOLO TO NMI AaTuvKa WaBJICHA. 


f) Pekomennanuna. Bce mapupoéanuole uzmepeHua OaBIeEHUA OONICHbl HaXOOUMbCA 6 Npedenax 2 % FS. 
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5.1.3. aaTUmi 
a) umTUmi exeroqHO TapupyeTca KOMIeTeHTHOM sabopaTopueli, c TeM 4TOOBI OH OTBeYalI TapHpOBOUHbIM 
TpeOoBaHHAM, yKa3aHHBIM B JOMOTHeHHH B k HacTosemy WOOaBIeHHIO. 


b) unTUmi gemouctpupyet cooTBetcTBve TpeOoBaHHAM K XapaKTepHCTHKaM, MepeyncIeHHbIM B TaOmuue A7-3 
yonomHeHua B kK HacTosljeMy oOaBeHHIO, Mocue BHeCeHHA KaKHX-IMO0O0 M3MeHeHH B alllapaTypy WIM 
mporpamMuoe obecreyenue HITUmi, KoTOpble BIIMAIOT Ha Moy4YeHHe U OOpaooTKy JaHHBIX. 


TTpumeyanue. Mucmpyxkmuenoit mamepuan npueedex 6 mome IIT "Memoouxku cepmuqukayuu aeuayuonnolx Oeuzameneu 
no amuccuu" Texnuyeckozo pykKoeodcmea no okpyacaroyeu cpede (Doc 9501). 


5.1.4 VPR 
a) VPR exeroqHo TapupyloTca KOMIeTeHTHONM JabopaTopHeli, c TeM YTOOBI OH OTBeEYal TpeOOBaHHAM, yKa3aHHbIM B 
onomHeHnu C kK HacTosMemy 1OOaBJIeHHt0. 


b) Ecam VPR cogepxxuT katTamuTMueckHi yasuTelib, MepHOM4HOCTh ero 3aMeHbI OTBeYaeT PeKOMeHallNAM 
VW3rOTOBHTeIA. 


5.1.5 anTUni (CPC) 


a) HaTUni exeroqHo TapHpylOTcd KOMIeTeHTHOM aOopaTopuel, c TeM 4TOOBI OH OTBeYaI TpeOoBaHHAM K 
TapupoBKe, yKa3aHHbIM B AONOMHeHMU C kK HacToALeMy JOOaBIIeHHIO. 


b) PaOoueit 7KUTIKOCTbIO HITUni apasaerca H-OyTaHOI, KOTOpad 3AaMCHACTCA COTIACHO PCKOMCH]aUNAM HU3POTOBUTCIA. 


Cc) HoTUni JICMOHCTpupyeT COOTBETCTBHe TeXHHYeCCKUM TpeOoBaHHaM K XapaKTepHCTHKaM, HepeuHCJICHHbIM B 
AONOJIHCHUMN Ck HacTOANIeMy HoOaBieHHt10, mocwle BHeCeHHA KakKHXx-IM00 M3MeHeHH B aliiapaTypy Wim 
TIpoOrpaMMHoe o0ecrieueHHe HuTUni, KOTODPBbIe BJIMAIOT Ha MOJTYAIeHHe HU oOpaboTKy J{AHHDBIX. 


TTpumeyanue. Mucmpykmuenoit mamepuan npueedeH 6 momell "Memoouxu cepmuqduxayuu aeuayuonnolx 
Oeuzamenet no amuccuu" Texnuueckozo pykoeodcmea no oKpyacaroweu cpede (Doc 9501). 


5.1.6 Ta30aHann3aTopel 


a)  Tapuposka aHamm3aTopoB CO2, CO, HC u NOx ocyujectBiaetca cormacHo mpoleszypaMm B ZoOaBneHun 3. 


b)  IIpumecb CO) B HyNeBOM TapHpoBO4HOM raze Id aHaM3aTopa CO  HwKe N10 MoTOKy OT pa30aBuTemaA | 
cocTaBsiaeT MeHee 10 ppm. 


ITIpumeuanue. Tpedoganue 6 omHowenuu npumecu CO, Ona aHanuzamopa CO, Huse no nomoKky om 
pa3zbaeumena 1 omauyaemca om Oonoanenua D K Oobaenenuto 3. 


c) Pekomengjanua. Paz6aerarowut 2a3 Ona paxsbaeumena 1 OonstceH ObIMb’ MaKUM JICe, KAK Hye6OU MapuposoYHoll 
2a3, NDUMeHAeMbIU OA AHaNUZ3amopa CO>. 
5.2 Padora aBuraTelsa 
5.2.1 J[puratezb paOoraeT Ha CTal[MOHapHOM UCIIbITaTeIbHOM CTeHIe, KOTOPbIM MOAXOAUT U OIDKHBIM O0pa30M 


odopy0BaH ASIA MpOBeTeHuA BbICOKOTOUHBIX MCIibITaHHi XapakTepHCrTHuKk. 
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5.2.2. Ucnpiranua Wit u3MepeHua 9MuccunH HITU mpoBosaATca Ha pexKMMaX TATH, YKa3aHHbIX CepTHPUNUMpyIOWuM 
opraHom. Ha kaxkoM pexkuMe obecreunBaeTca CTaOMIbHad padota ABUraTesA. 


5.3 banaue yrepona 


Kaxkyoe UcibITaHve BKIIOUaeT IIPOBepKy OTHOWIeCHHA BO3AYX/TONMMBO, paccCuHTaHHOrO M0 OOBeAMHeEHHOMY oOpa3ily 
oOuleit KOHIeHTpalMuH yriepofa, 3a MCKIOUCHHeEM KOHI[CHTpalMu JbIMa, KOTOpad OJMKHA COBIMalaTb C TOUHOCTHIO 
mo +15 % c WaHHbIMH pacueTa OTHOWCHHA BO3Zyx/TOMIMBO WIA pexkUMa pyJIeHHA/3eMHOrO MasIOrO Ta3a HM C TOUHOCTHIO 
+10 % 7A BCeX OCTAJIBHBIX PeXKHMOB paooTs! ABHTaTesA. 





TIpumeyanue. HMucmpykmuenolti mamepuaa no ucnojb306anuio aKeUeaIeHMHOU MemoduKU npuBedeH 6 mome IT 
"Memoouku cepmuqgukayuu aguayuonnoix O6u2zameneu no amuccuu" TexHuuecKozo pyKoeodcmea no oKpyocaroiyel cpede 


(Doc 9501). 
5.4 PaG6ora cucrembi oTGopa mpo6 u u3MepeHnna HAITY 
5.4.1 lo npopeyenua cepuu UcHbITaHH ABuraTenA OOecteuMBaeTCA COOMOAeHHe CueAyIOWHX TpeOoBaHHH: 


a) OcytlecTBIIAIOTCA TIpOBepKH Ha YyTeuKy HU UYHCTOTY KOJVICKTOPHOTO On0Ka C HCIIOUb30BaHHeM MeCTOJIMVKH, 
ONMCaHHOH B AONOJIHCHUU Ek HacTOAMIeCMy oOaBIeHHIO. 


b) Ipon3soqutca mpopepka Kkoopduuuenta pasbaBsenua VPR (DF>) cormacHo ZonomHennto E. 


5.4.2 J[ia u3smepenua ra3z000pa3HbIx BellecTB B GL u HMxKe M0 NOTOKy OT pa3OaBuTesA 1 UCMOMb3yeTCA Ccieqyoulad 
MeTOquKa: 


a) C TIOMOIIbIO COOTBCTCTBYIOMCrO HYICBOTO Ta3a IpOH3BeCTH BCe HeoOxOJMMBIe BUbI HacTpoHku TIpHOopos. 


b) Becrm tTapwpoBouHbli a3, KOHI[CHTpalla KOTOPOTO COOTBeTCTByeT HOMMHAIbHOM 90%-HO BeM4MHeE 
KoHuWeHTpayHH FS yaya Bcex MOWueKalJHX VCHOUb30BaHHIO [Malla30HOB VW3MepeHHA, H COOTBETCTBYIOLIMM 
o06pa30M ycTaHOBHTh H 3allcaTb 3Ha4eHHA KOIPPULMeEHTAa yCuIeHHA. 

5.4.3 Bxoye cepuu ucibITaHHi ABUTaTesA COOMOAAaIOTCA CuezyIoulHe TpeOoBaHHaA: 

a) VU3mepennua niTY nponsBogATca TONbKO Tocie NporpeBa HM cTaOuIH3alMH BCeX MpHOopos H JIMA OTOOpa mpoo. 

b)  Ecm kakoli-mm00 KOMNOHeHT WIM CeKUMA CHCTeMbI OTOOpa mpoO HITU aBaaAIOTCA HOBBIMH, MpowexuWMMU 
OYMCTKY TOcIe MOCIeAHETO HCHOMb30BaHHA WIM paHee MCHOMb3OBAIIMCh B IeAX, He OTHOCALLMXCA K OTOOpy mpoO 
BBIXJIONHBIX Ta30B ABHTaTeliA, TO CucTeMa OTOopa poo HITU oTOupaeT MpoOOs! BEIXJIONHbIX ra30B aBHallMOHHOTO 
WBuraTesid KaK MHHHMMyM B TeyeHve 30 MHH pH WOOOM 3HaYeHHM TATM [BuraTeA, Upexkye vem OyzyT 


MIpOv3BeeHbI U3MepeHna HIT. 


ITIpumeuanue. Yoanenue cascu, 3abmoKuposasweu omeepcmue pazbaeumena 1, He ABIAeMCA NpOoYyeccom 
ouucmKu, Kak yKa3auo 6 b). 


c)  IlpousBozatca npoBepkKH Ha UCIIpaBHOCTb, peKOMeHAOBaHHbIe H3rOTOBUTeseM HITUmi. 
d) {na u3mepennit uucna HITU coOmoyatoTca cuezyroulne TpeOoBaHHaA: 


1) Harperoe cocrosnue VPR coctapnsaet 350 °C + 15 °C. 
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e) 


g) 


h) 


2) Ecnou B VPR ucnonmp3yeTca KaTasIMTH4eCKHi yaIMTelb, pas0aBIAIOWIMM Ta3 COMepxKUT 10 KpaiiHeit Mepe 
10 % Oo. 


3) PaOouasa xuyKOCTS HITUni HaxoquTca Ha TpeOyeMoM M3rOTOBUTeJIEM YpOBHe. 


4) Catypatop u konyeHcop HITUni JocTurmH HyxKHBIX padounx Temmepatyp. 
IIpou3BosaATcaA IpOBepKH Ha HCIpaBHOCTb, peKOMCHAOBaHHbIe U3FOTOBHTeeM HIT Uni. 


B uHauyasle u B KOHUe UCIbITAHHA ABUTaTeIA WpOW3BOAHTCA UWpoBepka Ha YHCTOTY NepewaTOuHoro Ono0Ka c 
UCHOJIB8O0OBaAHHeCM MeCTOJIMKH, ONMCaHHO! B AONOJIHCHUU Ex HacTOAMICMy o0aBIeHHIO. 


IIpumeuanue. IIpoeepka ua uucmomy nepedamounozo OloKa maxkoice cayocum 6 Kauecmee pabouel 
NPOBEPKU YCMAHOBKU Ha Hyb NDUbopos u3smepenua HATY. 


B Hauare u B KOHHe UCIbITAHHA ABUTAaTeIA WpPOWSBONHTCA U3MepeHHe HITU B okpyxarouleli cpeme c 
UCHOJIbB8O0OBaAHHeCM MeCTOJIMKH, ONMCaHHOH B AONOJIHCHUU Ek HacTOAMIeCMy o0aBeHHtO. 


Tpumeyanue. H3mepenue oxpyoicaroweu cpedbl maxoice ciyacum 6 Kauecmee paboueli npoeepKu peakyuU 
npuoopa HaTni. 


B KOHUe HCUbITAaHHA, a TaKXKe MMHUMYM Kak bli yac B xoye MCIbITaHHi TIOBTOPHO IIpOBepAOTCA TapHpOBOdUHaA 
TOUKa WH TOUKa HYJIA Tra3s0aHasIM3aTopa. Ecuu m00aa 43 HUX W3MeHHach Ooee vem Ha +2 % AMaila30Ha FS, 
HMCHbITAHNe NOBTOPACTCA NOCJIC BOCCTAHOBJICHUA COCTOAHHA lpHOopa B lipeqestax ero cnewuukallnu. 





5.4.3.1 Pekomenganna. Credyem npouzsodumb obpamuHyto NPOOY6KY BO 6PEMA 3ANYCKA U BbIKIIOYeHUA O6UzaMeNA. 


5.4.4 Bo Bpema u3Mepenuit HIT yBuratena coOmosaroTca cleqyrouMe TpeOoBaHna: 


a) 


b) 


c) 


d) 


e) 


Ecun OBeHb P; HuxKE aTMOCdepHOrO WaBJICHNA eryIMpOBOUHBIM Kalan AWaBlleCHiA P, 3aKPbIBaeCTCA, U 
1 > ’ 
JONOJHUTeEIBHBIM 3allOpHO-BbINYyCKHoH KJlallaH, CCJIM TaKOBOH YCTaHOBJICH, 3aKpPbIBaeTCA. 


Kak KoHIeHTpalua CO, B GL, Tak 4 KOHIeHTpalua CO, HwKe 0 MOTOKy oT pa3z0aBuTesa | [COs] qi, MOCTOAHHO 
3aMePpAIOTCA M HCIONb3YIOTCA MIA BAM AalMu U perymMpoBaHua DF, B pealbHOM BpeMeHH (DF; s) B mpezemax 
quamia30Ha 8—14. DF, s ompeyessetca Kak: 


[COz] 
[COz]ain 


ITIpumeuanue. Pacuem DF} 5 xe mpebyem Konyenmpayuu CO? 60 61ADICHbIX VCIOBUAX. 


DFis = 


Pacxoyq noToKa mpoOsl, coctapisomnMi 25 cr. 0/mMH+2cT. I/MMH B cekuMH3, OTCIexKHBaeTcA IyTeM 
CYMMUpoOBaHHA BeJIM4HH pacxoja ra30B B MOANHTOYHOM MW BXOAHOM HoToKax HITUmi u VPR. 


Korga paOota _BuratTelia U 3aMepeHHad KOHUeHTpauua HITU u [COd]qi; craOumu3upyrotca Ha TpeOyemoM 
POKUMe TATH, ycpeqHAIOTCA M perucTpupyloTca Kak MHHUMyM 30-cekyHHbIe aHHBle. 


Ecuu uiTUmi ne TIPOH3BOAMT U3MepeHve WaBlsIeHuA TIpoOOBI, AABICHHe U3MepsAeCTCA B TOUKC MO#KTY BbIXOJOM 
pa3sqesIMTesA 2u BXOJIOM IIOXNHTOYUHOTO HOTOKAa HU perucTpupyertca. 


Ecau HiTUni He npou3BOquT W3MepeHne aBsIeHHA MpoOb!, WaBIeHHe H3MepsAeTCA B TOUKE MEX LY BbIXOOM VPR 
MW BxoOM HITUni u peructpupyetca. 
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6. PACUETHI 


6.1 YpaBpnenna mMaccoBoli KonneHTpanun HIT vw MaccoBbIX MH 4MCIeCHHBIX 
WHeKCOB 9MuCCHH HATO 


JlaHHad MeTOaMKa UCHOIb3yeTCA JIA pacueta MaccoBol KoHWeHTpaywu HIT uw MaccoBbIX HM UMCIICHHBIX HHCKCOB 
amuccun (EJ) xiTU apnalMouHblx ra30TypOHHHBIX ABHTaTesei, B KOTOPbIX B BO3AYXe CHKUTAeTCA YreEBOMOPOAHOe TOMIMBO. 
Bo Bcex ypaBHeHHAX MCIOJIb3yIOTCA MaccoBad KOHWeHTpayua HITU uw uncneHHad KOHUeHTpauua HITU mpu padote 
TipHOopos B ycnoBuax STP. Ecam 3To He Tak, MOb30BaTeJIb CIeyeT PeKOMeHAyeMOM MeTOAUKe U3rOTOBHUTeIA MpHoOopa 
JIA TIPUBEACHUA 3aperHCTPpUpOBaHHBIX KOHUeHTpallui K ycuoBHAM STP mpuOopa. 


6.1.1 Maccopas konnentpauua aT 


Maccopaa KOHWeHTpauMa HAITU (ATU pass) UpeAcTaBiaeT coOoi Maccy YacTHIl Ha eAMHMIy oObeMa mpoosi 
BBIXJIONHBIX Ta30B JBHTaTesia C MOMpaBKaMU Ha KOIPPULMeHT MepBol cTaqun pa3s0aBnenua (DF) u TepModopetuyeckue 
MOTepH YacTHL B KOJIEKTOPHOM OoKe. OHa paccuHTbIBaeTCA C HCIIOJIb3OBaHHeM ClleqyIOWlero ypaBHeHHuA: 


nvPM,,,.. = DF x nvPM 


mass 


xk 


mass_STP thermo * 


6.1.2 Maccospie 4 4HcIeHHble HHAeKChI 9MuccHM HATO 


Maccosble H 4HCIeHHbIe MHAeKcbI IMMUCCHM HIATY (Elinass H Elnum) UpeACTaBIAIOT Cobo Maccy (B MHJWIMTpaMMax) 
YHCIO YaCTHI, B BbIXJIONHbIX ra3ax JBHraTesia Ha Maccy cropaemMoro TOIIMBa (B KHJIOrpaMMax) C HOMmpaBKOM Ha MX 
COOTBeTCTBYIOINMe KOIPPHUMEHTEI pasbaBeHHA UH TepModopeTuYecKHe NOTepH 4aCTHI B KOJWICKTOPHOM OsI0Ke. OHH 
PacCUHTBIBAIOTCA C HCHOIb30BaHHeM Ce LyIOWUX ypaBHeHni: 


eee ce 22,4 xnvPM.,,.. srpx10™ ae 


= [CO]... += ([CO]-[CO,], +[HC]) | (Mc+oM,,) 





1 thermo 

Et 

22,4 x DF, xnvPM.,,,, sp x 10° 
1 


[CO,],,, +p ((eOl-[eo:], +[HC]) (M.+oM,,) 


EI 


num 


xk 





thermo * 


[CO], [CO] u [HC] paccuutsrparotca, kak 10Ka3aHO B AoNOmHeHUH E k WOOaBseHHtO 3. 


ITIpumeuanue 1. Tlocmoannaa 22,4, ucnoie3yemaa 6 ypaeHenuax ET evuue, Aenaemca OObEMOM OOHOZO MOA 6O30YXA 6 
aumpax npu ycaosuax STP, okpyenenuHaa 00 OOHOZO OecAmUYHOZO pazpAOA. 


TTIpumeuanue 2. Mucmpyxmuenoii mamepuaa no ucnolb306anuio aKe6Uu6aNeHMHOU MemoduKU npueedeH 6 mowme II 


"Memoouku cepmuqguKayuu aguayuonnolx Oeuzameneu no amuccuu" TexnuyecKkozo pyKoeodcmea no oKpyorcaroiyel cpede 
(Doc 9501). 
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6.2 Tlonpasounnie kooppunnentl 110 9MuccHH HATH 


6.2.1 Tlonpapka Ha TepModbopetuyeckue noTepu HITY B KOsWIeKTOpHOM OI0Ke 


IlompaBka Ha TepModopetuyeckue NoTepu HIT B KOJWIEKTOPHOM OIOKe ONpeseAeTCA CeZYIOUIMM OOpa3omM: 


T, + 273,15 a 


k = (ye 
FRE eae 27815 


ecu Tror < Ty, TOrHA Kihermo = 1. 


TTIpumeuanue. Mucmpykmueneii + mamepuan npueedeH 6 momell "Memoouxu cepmuqduxkayuu aeuayuonnoix 
Oeuzamenet no amuccuu" Texnuueckozo pykoeodcmea no oKpyacarowyeu cpede (Doc 9501). 


6.3 Bean4nnbl, BXOAAWMe B KOHTpOJIbHbI TapamMerp 


EI HopMasM3yeTcs 10 OTHOMCHHIO K TeMIlepatype Ha BxOjle B KaMepy CropaHua UCXOAHOrO CTaHAapTHOTO ABuraTeA 
B ycnopuax MCA ua ypoBHe Mops. 


6.3.1 Onpeyenenna 


UcxonHpii cTaHapTHblit ABULaTeJib. J|puratesib, B 3HAY4HTeIbHOM CTelneHu COOTBETCTBYIOINH KoHdurypauu 
cepuiinoro oOpa3a AaAHHOTO THIla ABUTaTeslA U oOmaqaromni BCCMH THIIMYAbBIMV SKCHITyYaTaWWHOHHbIMU UW TeXHHYeCKUMU 
XapakTepucTHKaMyu. 


Foo PacueTHas Tara (cM. onpezeseHua, riaBal, uact I). 
Fn Tara Ha 9KCIIyaTaljMOHHOM pexkuMe 7 JIA perucTpupyemoli 9Muccun HITY (KH). 
Wf Maccossiit pacxoy TOMIMBa UCXOAHOrO CTaHyapTHoro ABHraTea B ycuoBustx MCA ua ypoBue mops (xr/c). 


Wfn Maccopsiit pacxox TommMBa UcCxOAHOrO cTaHwapTHoro yBuratesa B ycuoBuax MCA wa ypoBHe Mops Ha 
9KCIIIyaTalWOHHOM pexuMe n waka LTO. 


Te Temmepatypa Ha Bxojle B KaMepy cropaHHa. 

6.3.2 Maccospie uv uncneHHbie uHyeKchl (EI) smuccuu HITU nomyyaroT WIA KaxKOrO IKCIUIyaTalMOHHOTO pexkKuMa 
uuxkia LTO npu Ts ucxoquoro ctaHyapTHoro yBuratens. Ja ompeyeneHua pexkuma Masloro ra3a TpeOyeTcaA MpOBOAHTb 
WCIIbITaHHA 110 KpaiiHeli Mepe B Tpex TouKax. J[Id MaccoBbIX HU unNcMeHHBIX EJ unTU B cTraHyapTHbIx ycnopuix MCA 
onpeeAIOTCA CeAyIOWWe 3ABMCHMOCTH: 

a) mexgzy YIU u Ey 

b) Mexay Hy u Evie 

c) mexgy Fi, u Tp; 


TTpumeuanue 1, J[1a npumepa amu 3aeucumocmu npueodamca ua puc. A7-2 a), b) uc). 


ITIpumeyanue 2. 3aeucumocmu b) u c) moeym 6vimb onpedeneHbl Henocpedcm6eHHO Ha OCHO6E OAHHbIX uCNbIMaHut 
OeuzamenA UU Mozym ObIMb NoMyYeHbl C NOMOWbIO ANPOOupoeaHHoU MOOeIU XapakmepucmuUK Oeuzame;A. 
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E| 4 We 
(Wp) 
(Eln) <— 
(7) TB (7) TB 
| l 
a) Elv. Tg b) We v. TB 
A ? 
Dee ee ee ee Se ete eee 
I 
I 
FA A 
I 
I 
I 
(Fn) El - VHQEKC SMVcCMI 





Tp - TEMNEPATYPA HA BXOfE B KAMEPY 
CrOPAHUA 

W - MACCOBbIN PACXOX, TONNUBA 

F — TATA QBUTATENA 


c) Fv.Tg 
YPOBEHb MOPA MCA 











Puc. A7-2. El niT ra30rypOunnoro jBuratesA KaK PYHKUMA HECKOJIBKHX NapaMeTposB ABUraTeA 
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6.4 Meroyguka pacueta 


OueHka MaccoBbIX HM 4ceHHBIX EJ] (mpuBeqeHHbrx K Tz) HITU Ha perucTpHpyeMbIx 9KCIyaTalMOHHBIxX pe?KHMax 
MpOBOAHTCA CormacHo ciezyroulei OOMeH MeTOAHKe: 


a)  OlpeyjeuuTb Temilepatypy Ha Bxoye B kaMepy cropanua (TB) (puc. A7-2 c)) npw 3HayeHuax Fy, 
COOTBETCTBYIOMIHUX PperHCTPUpyeMBbIM IKCILVIyaTal{MOHHbIM pexkKMMaM, /, B CTaHaPTHbIX ATMOC(EPHBIX YCOBHAX; 


b) Ha ocHoBaHuH xapaxtepucTuK EI/T (puc. A7-2 a)) onpeqenutTb Bemuunuy Ely, cootBercrayromlyt1o Tp; 

c) Ha ocHoBaHun xapaxtepnctukn Wf/Ts (puc. A7-2 b)) ompegemmTs Benmunny W;, coorBetcrByroulyo Tp; 

IIpumeuanue. Hecmompa wa mo umo onucannaa eviue memoduKa sABlAemcA peKomMeHOyeMbIM MemodoomM, 
cepmuquyupyiowuu opean moocem odo6pumb paésHoyenuyio MamemamuyecKyio MemoduKy, 6 KOMOpOl UCNOIb3yIOMCA 
MamemamuYecKue BoIPAIICeHUA, 3A0aIOIYUe UZOOPAICeHHbIe KPUBbIe, ECU MAKOe BbIPAICeHUe NOMYYeHO C UCNOb306AHUeM 
npunamozo Memoda annpoKcuMayuUU KpUeDIX. 

6.5 Wckmouenne u3 npesjiaraemoi MeTOuMKH 

IIpumeuanue. B mex cayuaax, Kozda Kondueypayua Oeu2amenA unu nanuuue Opyeux oOveKmUBHdIX ycnoeull He 

NO36OIAIOM UCNOIb306AMb OaHHyIO MemoouKy, cepmuduyupyiowull opean no nomyuenuu OoCmamounoIx mexHuyecKux 


Ookazamelocmé, ceudemelbcmeylolUux OO IKBUBANEHMHvIX Pe3yjbMamax, OOCMUZHYMbIX C NOMOWbIO AlbmepHamMUBHOL 
Memoouku, MOICeMm ymBbepOUMdb MaKyi0 ajlbmMepHamuUBHYyIO MemoouUKy. 
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1.1 


b) 
c) 


2.1 


a) 
b) 


c) 
d) 


2.2 


a) 
b) 
c) 
d) 


e) 


AOMOJIHEHHE A K JOBABJIEHHEO 7. TREBOBAHHA 1 PEKOMEHAAUMN, 
KACAFIOWNIHVECHA CHCTEMbI OTBOPA ITPOB naT4 


1. CEKOMA 1. BXO TMPOBOOTBOPHHKA —- BXOJ] PASAEJIATEJISA 1 
Cexyusa | orpeyaeT cilexqyroulHM TpeOoBaHHsM: 
IIpo6a nofaetca oT NpobooTOopHuKa B CeKIHIO 2 10 IMHHM C BHYTPCHHHM Auametpom 4,0— 8,5 MM 110 BO3MO2%KHO 
kpaTuaiiiemy Mapuipyty. 
JIunusa oTOopa mpoO nosyep»xKuBaeTcA Ha TeMIepaType BbIWe WIM paBHor 145 °C. 


Jima OT Bxojia IpoOooTbopHuka AO BXOJla pa3sqesIMTes1A 1 MeHbIIe 4emM WIM paBHa 8 M. 


2. CEKUW41 2. BXOJ, PAS JEJIMTEJIA 1 — BbIXOJ, PA3BABHTELIS 1 
Pasyen 2 oTBeuaeT CeEAYIOWIMM TpeOoBaHHAM: 


Cexyua 2 cozepxxuT pa3yqemmtemb | u pasOaButens 1. 


Martepnas JIMHUN oT6opa IIpoo ABJIACTCA TAKUM, yTOOBI MUHHUMH3UpOBaTb OTIOMHKeCHNe TBepAbIX YWaCcTHY UWJIN 
CTATUYCCKOC SIICKTPUYCCTBO. 


TTIpumeyanue. Imum mpeboeanuam omeeuaiom Heprcaeeiowjad CMAIb UU 3A3EMJIEHHbIU HACbILeHHbIU 
yenepodom IIT®)I. 
J|smua cexumu 2 oT Bxoga pa3qemutensa | Wo BEIxoZa pasOaBuTesa | He MpeBbraeT | M. 


Cexuma 2 coqepxuT OTCeuHON Kanan | 1a MWpoBepKH Ha yTeuKy B GL. 


Pa3eMTesIb 1 orBeuaeT CC TYIOULMUM TpeOoBaHHaM: 


Pa3yemutenb | u3ro0TaBIMBaeTCA H3 Hep2KaBerollel CTasH. 
Temnepatypa kopriyca pa3zenutesa | noaaep2xKHBaeTCA Ha YPOBHE, IIpeBbIMWAarOWeM WIM paBHoM 145 °C. 
Pasyemntenb | pa3qemaeT BbIXONHY!O Npoby ABuraTeia Ha Tp MOTOKA. 


YIIIbI pa3{esIeHHA TO OTHOWICHHIO K BXOJALICMy MOTOKY ABJIAIOTCA, HACKOJIBKO 9TO TpakKTH4eCKH BO3MO%KHO, 
MaKCHMaJIbHO OCTPBbIMH, HO He IIpeBbILWarouMMH 35°. 


Tlotok npo6 HiTY cnezyetT 10 NpxAMOTOUHOH u KpaTualillieli CXeMe, HACKOJIbKO 3TO IpakKTHYeCKH BO3MO2XKHO. 
BuyTpeHHaa reoMeTpua pa3zemutTesa | oTBeuaeT CieyIOUIMM TpeOoBaHusM: 

1) Huxkaknx oOpanieHHbix K HOTOKy CTYMeHYaTHIX IWJIedeBbIX COeMHeCHUM Ha BHYTPeHHeli CTeHKe. 

2) Hukaknx u3MeHeHHi BO BHYTpeHHeM JMaMeTpe OT BBIXONa pa3qemutTena | 10 Bxoya pazs0aBuTeA 

3) Buytpenuuii quametp GL = 4—8,5 mM. 


4) BuytpeHHad mionjaqb NonepeyHoro ceyeHHA JMHHM OTOOpa U3TIMWIHUX MpoO Oolbue HIM paBHa ober 
BXOJHOM MIOWaqH KOHYHKOB IpoOooToopHHka. 
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2.3 OrcedHoii knanan | oTBeyaeT cilexyIOWHM TpeOoBaHHaM: 


a) 
b) 


c) 


OtceysHo kiamau | pa3MelWaeTCaA MC2*K]Y BbIXOJOM pa3eCsINTeCI1A lu BXOJIOM pa30aBuTena 1. 


OtceyHol Kamau | aBIAeTCA MOMHOMpPOXOAHbIM Oe3 OOpalljeHHbIX K MOTOKY CTYIMeH4aTBIX MeYeBbIX COCMHEHHH, 
Oompuux ¥eM 15 % OT BHYTpeHHero AHametpa. 


Ceyyia oTceuHoro KularaHa | sBIAIOTCA CyXHMH VM TepMOCTOMKUMH JO 175 °C. 


2.4 Temnepatypa (T1) crenok mmHuu oTOopa mpo6 HIT B cexyHH 2 (B Mpeyenax 5 cM OT MIOCKOCTH CMeLIMBaHHA 
pa30aButensa 1) noAepxXuBaeTCA Ha YPOBHE, IIpeBbIWaloljeM WIM paBHoM 145 °C, Kak yKa3aHo Ha puc. A7-3. 


2.5 Pa30aButemb | oTBeUaeT CeXyIOWIMM TpedoBaHuAM: 


a) 
b) 
c) 
d) 


e) 


g) 


h) 


1) 


Pa30aBuTeb | aBiaeTCA pa30aBUTeJIeM 99KEKTOPHOTO TuMa. 

BuytTpeHHnit quametp Bxoga pa3baBuTea | IpeBbiliaeT HIM paBeH 7,59 MM. 

Pa30aBIAIOWIMM MOTOK perysupyetca CormacHo cheyMpukKaluAM U3rOTOBHTeIA. 

Koodouunent pa3sdaBenua pa30asntena | B peasIbHOM BpeMeHH peryupyetcs B AMaaz0He OT 8 no 14. 


TIpumeyanue 1. Munumanonvii Koaq@duyuenm pazbaenenua mpebyemca Ona ceedeHua K MUHUMyMY 
Koaeyaayuu HiTY, a makcumasenoili Koad@gduyuenm neobdxodum Ona noddepocaHua pazbaeleHHou npobel 6 
Ouanaz0nHe u3zmMepeHua npubopos. 


TTIpumeuanue 2. DF; moocem KkoppekKmupoeamoca nymem pezyluposanua P; c noMOUbIO pezyIuUpObOUHOZO 
Klanaua OaBleHusd 6 NOMoKe UZIUWHUX NpOO ulU nymem peeyluposanuA pazbaelAIOWezo 2az0nomoKAa. 


BouinyckHoit KJlalaH pa30aBuTesa 1 OTKDPBIT JJIA BHEWHero TaBlIeHuA (paBHoro AaBJICHUIO Ha BXOJIe B WBuratesib). 





Kopnyc pa30asutena | HarpeBaetca 0 60°C + 15°C, kak moKa3aHo Ha puc. A7-3. 


B kayectBe pa30aBsIAIOWero ra3a HCHOb3YeTCA a30T HIM BO3LYX, (PUIbTpyembIi yepe3 HEPA u cogepKauni 
mMeuee 10 ppm CO>. 


Pa30aBAIOWM ra3 HarpeBaeTcad oO TemMepaTypbI pa30aBneHHoM mpodsr HITU, paso 60°C +15°C na 
BBIIIyCKHOM OTBepcTHH pa3z0aBuTema | (T2). 


IIponnkHoBpenne yacTHul wepe3 pa30aBuTesIb 1 orBeyaeT MHHUMAJIbHbIM TpeOoBaHuaM, YKa3aHHBIM B TaOmuue A7-2. 


Tadsmua A7-2. MHnuMasibuble Tpe60BaHhaA B OTHOMCHHH 10J1N IPOHHKHOBeHHA YacTHIy 
(oeKTHBHOCTE Nepejqaun) pasdaButTeis 1 





Pa3M ep NOABMWKHOCTH YcTuy 


15 HM 30 HM 50 HM 100 um 
(quametTp) 








MuyuMasibHant AOJIA 
TIPOHHKHOBCHHA YacTHY 


80 % 90 % 90 % 90 % 




















2.5.1 Pekomengauua. Jia munumuzayuu eo3deticmeua Ha pabouuti OuanazoH DF I nadenue Oaenenuad 6 BbINVCKHOU 
Junuu paxsbagumena 1 cnedyem, HACKOAbKO 3MO NPAKMUYECKU BOZMOICHO, CBOOUMb K MUHUMYMY. 


2.5.2 Pekomenyauua. Credyvem npedycmompemb mepol 6e30nacHocmu OA NDedomepaweHuA Nepezpeba HazpesamenA 
pazbaelsroiyezo 2a3a npu OmcymcmeBuU NodaYU NoMoKa pazbaelAIOWezo 2a3a. 
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HarpeBaembii 


: VHTeHCUBHOe 
Ctbik c sens . HarpeBaHue 
WHT@HCVBHbIM Tepmo- pasbasnatowyni 60°C + 15°C 
HarpeBaHvem N3OnALWA - GOGO 








Temnepatypa 
160° + 15°C! 
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Puc. A7-3. Tonepeanoe cevenne Bx0a THNOBOLO pasbaBuTeia | 92KeKTOpHOrO THA 
c HarpeBalouluM CTBIKOM 


2.6 Ta30pana JHHHH 


2.6.1 GL u aHann3aToppl ra3000pa3Holi 9MHCCHH OTBeYaIOT TeXHHYeCKHM TpeOoBaHHAM B OOaBIeHHH3 U 
JOMOJHEHHAX K TOOaBseHHt0 3. 


ITpumeyanue. Konnexmopnoii 620K (cexyua 1) cucmemvi ombopa npob u u3mepenua HiTY omeewaem mexnuyeckum 
mpeboeanusm 6 Oobaenenuu 3. 


2.6.2 J[na onpenenenua EI unTU w3mepenua CO, HC u ra30ppix konuenTpayuii NOx B GL npon3Bogatca 
OJHOBPeMeHHO. 


TTIpumeuanue. Hucmpykmueneii mamepuan npueeder 6 6 momell "Memoouxu cepmuduxkayuu aeuayuonnoix 
Oeuzamenet no amuccuu" Texnuueckozo pyKogo0cmea no oKpyacarowel cpede (Doc 9501). 


2.6.3 ]Ina onpegenenua DF; 5 u3Mepenua KOHWeHTpauwMH CO, B GL (B CyxHx, MOJyCyXHX WIM BuIaKHbIX YCIIOBHAX) 
HIpOW3BOAUTCA OJHOBPeMeHHO C u3MepeHHamu HIT. 
2.7 Jimnua oT6opa 131MWIHero NOTOKa 
2.7.1 Jjapnenue mHHun oTOopa mpoO Ha Bxoge pa30aBuTena (P;) NOoAWepxKuBaeTcA ONM3KUM K aBIeHHIO MeCTHOTO 
OKpyxKalollero BO3HYXa C MOMOMI[bIO NOAXOLAWerO peryNHpoOBOUHOTO KylalaHa WaBeHHA C WOCcTAaTOUHOM BHYTpeHHeli 


TOW abr. B TOsIHOCTBIO 3aKPBbITOM TOJIOHKCHHH Kilanan cmoco6eH TIOMACp2KUBATbh BAKYYMMCTPHYECCKOE TWaBICHHe -75 «Ila 
TlO OTHOUICHHEHO K aBJICHHIO okpyKarolleli CpeTpl. 
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2.7.2. Pexomenyzauua. Jia npedomepawenua ymeuxu 6uympu pa3zdenumeana 1 npu OaeieHuu MeHbwe ammocqdepHozo 
Husce NO nomoKy om peeylupobounozo KNanaHa OaeleHUA Cledyem ycmaHo6uMb OONOAHUMEIbHbIL 3aNOPHO-BbINVCKHOU 
Kanan C Oocmamou4nol BHyMpeHnHel NAOWAObIO BO UZbEHCAHUe UZObIMOUHOZO OaBIeHUA 6 CUCMeMe. 


3. CEKUM4 3. BbIXOJ PA3BABHTEJLA 1 —- BXO]J] HHKJIOHHOLO CEMAPATOPA 


3.1.1 JIuHna oTOopa mpoo oTBeyaeT crlexyIOWMM TpeCoBaHHaM: 


a) 
b) 


c) 


d) 


e) 


g) 


Martepuasiom MHHu OTOOpa poo ABIAeTCA 3a3CMJICHHbIM HAaCbILNeHHbIM yriepoyom IIT. 
Pekomengzanua. JTunus ombopa npoo OonsicHa omeeYamb aHmucmamu4ueckomy mpebosanuro 6 HCO 8031. 
BuytTpeHHuit quametp MHUM OTOOpa poo cocTaBsAeT OT 7,59 To 8,15 MM. 

IIpumeuanue. C yuemom Oonycko6 uzzomoeumenA mexnuuecKoe mpebosanue K BHyMpeHHemy OUuamempy 
JuHUuu ombopa npobd coomeemcmeyem umeroluMcA 6 NpOdaoce AUHUAM C pa3mMepamu 6BHeEULHe2zo OUuamempa 
3/8 Orouma u 7/16 Orolima C momyuHou cmeHKu 6 o6oux cayyaax 0,035; a maxoce 10 mum c mosnwunou 
cmenku I MM. 
JIluHua uMeeT AHHy 24,5 M + 0,5 M 6e3 H3IMIHUX (PHTHHTOB M COCTOHT MaKCHMYM H3 Tpex OTPe3KOB. 


Paynycel u3ru0a ciupasibHOH JIMHUM OTOOpa Mpoo mpeBEiuaroT 0,5 M. 


Temiepatypa JIMHuM OTOOpa poo NoAAep»xKuBaeTcaA Ha ypoBHe 60°C + 15°C 3a cueT HHTCHCHBHOTO MOAorpesa. 





Pacxoy mpo6 ra3a noAepxkNBaeTcaA Ha ypoBHe 25 cr. 1/MuH + 2 cT. n/MUH. 


4. CEKUMS 4. BXOJ] WHKJIOHHOLO CEMAPATOPA — BXOJ] ITPHBOPOB 


4.1 Luxknonxsiii cenaparop 


Luks0HHBIit ceHapaTop OTBedaeT CIC TYFOUIMM TpeOoBaHHAM: 


a) 


Marepuasiom WHKIJIOHHOLO CellapaTopa ABJIACTCA Hep?KaBerollad CTaJIb. 





b) Unxnonupiii cenapatop Harpespaetca Jo 60°C + 15°C. 


c) 


d) 
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BxogHoii U BEIXODHOM BHYTpeHHHe AHaMeTpb! WHKIOHHOTO CelapaTopa MeHbule 15%-HO pa3sHHUbI OTHOCHTeIIbHO 
BXOJ{HOFO HM BbIXOJHOrO BHYTPeHHero WHaMetpa JMHUU OTOOpa mpod. 


XapakTepHcTUKU IMKMOHHOTO CelapaTopa pu pacxose raza 25 cT. 0/MHH OTBeYAIOT CJIeMyIOIIMM TeXHH4eCKHM 
TpeOoBaHHaM: 





1) Tpannia pa3zena ppakuuit: Dsy = 1,0 mkm + 0,1 MK. 
2) TouHocts pa3yema: (D ifDeay” MeHee 4eM WI paBHo 1,25. 


3)  Tlaqenne qapnenna: AP MeHee 4em vu paBHo 2 KITa. 
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4.2 Pa3zenutesb 2 


Pa3euMTesIb 2 oTBeuaeT CIC TYIOULUM TpeOoBaHHaM: 


a) 
b) 


c) 


d) 


e) 


Marepuasiom KOpIilyca pa3qesIuTesa 2 ABIIAeCTCA Hep2KaBerollad CTaJib. 





Pa3yemmteib 2 HarpeBaetca WO 60 °C + 15 °C. 

Pa3qemutelb 2 pa3qemaeT mpoOy Ha Tp MoOTOKa Id WOAadu pa3x0aBeHHOH MpoOn HIT B: 
1) HoTUmi, 

2) — VPR, 

3) MOJMWHTOUHBIM TOTOK. 


YIIIbI pa3qeJIeHHA TO OTHOMICHHIO K BXOZALICMY NOTOKY, ABJIAIOTCA, HACKOJIBKO 9TO TpakKTHYeCKH BO3MO2%KHO, 
MaKCHMAaJIbHO OCTPBbIMH, He TIpeBbIMarOlMUuMn 35°. 


Bce noroxu HIT, HackKOJIbKO 9TO IpakKTH4eCKH BO3MOXKHO, CeAYIOT 10 IpAMOTOYHON u kKpaTuaiuiel cxeme. 
Teometpua pa3aemutema 2 oTBeYaeT Ce AyIOWMM TpeOoBaHMAM: 

1) Hukaknx oOpallieHHbIxX K MOTOKY CTYHeH4aTBIX IWIedeBbIX COeCHHEHUM Ha BHYTPeHHeli CTeHKe. 

2) Hukakux w3MeHeHHi BO BHYTPeHHeM MaMeTpe OT BbIXOMa pa3syemntena 2 Wo Bxoga HITUmi. 


3) Hykakux v3MeHeHHii BO BHYTPeHHeM AMaMeTpe OT BbIXOAa pa3zqemutena 2 Wo Bxoga VPR. 


4.3 Crbik c cucTemoii H3MepeHuaA 


JIunusa oT6opa mpod k HITUmi u VPR orseyaert crexqyIouMM TpeboBaHHsM: 


a) 


b) 


c) 


d) 


e) 


Marepuasiom JIMHUN oT6opa TIpoo ABIACTCA HEp2KaBerwollad CTasib WIM 3a3eMJICHHBIM HaCbILCHHBIM yrsIepOOM 
TIT@9. 


Pekomenazanua. Ecru mamepuaiom aunuu ombopa npoo AeIAeMCA 3A3eEMIEHHIU HacwliyeHHol yenepodom ITP, 
OH OoNIICeH OMBEYAMb AHMUCMmamu4ecKOMy mpebosanuro 6 HCO 8031. 





JIunua oT6opa mpoo Harpespaetca To 60 °C + 15 °C. 
Hukakux H3MeHeHH BO BHYTpeHHeM JMaMeTpe MEX Ly JIMHMer OTOopa poo u BxOZaMU UpHOopos. 


Ooulasa AMHa KaxkOU IMHHM OT BXOJa IMKIOHHOTO celapaTopa Jo Bxoya HIT Umi u VPR aBiaetca HaMMeHbIIeH, 
HaCKOJIbKO 3TO IpakKTHYeCKH BO3MOXKHO, H He peBpriaet 3 M. 
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5. CEKIM5 5. 43MEPEHHE niT4 


5.1 Kanan noqmutTku noTroKa 


5.1.1 KommoueuHtTsi kKaHasa TIOMHUTKUN WOTOKa OTBCUaFOT CIC TYIOUWIUM TpeOoBaHHaM: 


a) TOAKaduBaIollMi Hacoc HW peryTATOP MOTOKa JOJDKHBI MOLWepxKHBaTh MOCTOAHHBIM OOM pacxoy mpoO ra3a 
(CyMMapHBI pacxoy, NozMmMTOUHOrO HoTOKa, HITUmi u VPR), papypi 25 cr. n/mMuH +2 crt. n/MuH no 10 KIA 
HYDKe OKpy2Kalollel cpesbl, Yepe3 CeKUMIO 3; 





b) aHamu3atop CO, TojmKeH TOCTOAHHO H3MepsaTb KOHIeHTpalu1o CO, HuxKe 10 MOTOKy OT pa3sOaButema | [CO] qi; BO 
BpeMa W3MepeHua HIT. 


TIpumeuanue 1. B 3aeucumocmu om Konqbueypayuu ombopa npob mozym Obimb yCMaHOBAeHbI HECKObKO 
pezylamopoée nomoKka u Hacocos. 


TTIpumeuanue 2. Mucmpyxmueneiti mamepuan npueeden 6 momell "Memoouxu cepmuqduxayuu 
ABUAYUOHHAIX O@uzameneu no amuccuu" TexHuueckozo pyKoeodcmea no oKpyacaroweu cpede (Doc 9501). 


5.1.1.1 Pekomenyaunsa. Ppaxyuonnvie dusempei Oonscuel Ov1mb ycmanoseHbl BbIWIe NO NoMoKy Om pezeylAmopos 
nomoka OA npedomepawenuA NoepercOeHUA KOMNOHEHMOB. 


5.1.2 Ecnau unTUmi He npon3BoquT u3MepeHve aBJIeHHA IpoOb!, WaBsIeHHe H3MepAeTCA Ha BbIXOJe pasqeNTeNA 2 B 
HallpaBJIeHHu KaHasia NOAMUTKM WOTOKA. 


5.1.3. Anamu3atop CO, oTBeyaeT cileqyIoWlMM TpeboBaHHsM: 
a) aHamM3atop CO, ycTaHaBsMBaeTca Tocse peryaTopa NOTOKa; 


b) aHamm3atop CO, oTBeyaeT TexHuYeCKHM TpeOoBaHHAM K XapaKTepHCTHKaM, IPHBeeHHbIM TOW 3arOsOBKaMu 
"Ananuzamopot CO u CO," u "Axanu3zamop CO," nonomHeHua B k ZoOaBeHHtO 3, 3a HCKJIFOUCHHeM a). 


5.1.3.1 Pekomengannusa. O6iuti Ouana3z0n ananuzamopa CO, OonsceH ObImbe nDUOUZUMeNbHO 6 OeCcAMb paz Hudice 
auanuzamopa CO:, ucnojb3yemoeo 6 GL. 
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MACCBI naTU HW WX TAPHPOBKUY 


TIpumeyanue 1. B nacmoswem Oononnenuu macca alemenmapHozo yenepoda (EC) ucnojb3yemca 6 Kauecmée 
3amecmumena maccel HAT. Mucmpyxmueneii mamepuan npueedex 6 mome II "Memoouku cepmuqukayuu aguayuonnoix 
Oeuzamenet no amuccuu" Texnuueckozo pyKogodcmea no oKpyacaroiyeu cpede (Doc9501). 


TIpumeuanue 2. Tlodpo6uoe onucanue 3manoHHOoz2o§ mMemoda = u3MepeHuti Ha OcHO6e mepmMoonmuYecKOzoO 
nponyckanua (TOT) codeporcumca 6 pazdene 2 Hacmoaiyezo Oononnenun. JTannoitt memod oOvl4u4HO npumMeHsAemcA 
mapupoeounbimu sabopamopuamu; He npednonazaemca, umo 3mom memod O6ydym npumMeHAMb’ Uuzz0omoBumeRU 
A6UAYUOHHbIX O6Uzamenet. 


TTIpumeyanue 3. B- Hacmonyem OononHenuu  ucnomb3yiomca ccblIKU Ha = caedyrowue = mamepuanst HCO: 
Meocoynapoouaa opeanuzayua no cmanoapmu3ayuu, Kayecm6o 6o3zdyxa. Onpedenenue u pazspabomKa pabouux 
xapakmepucmuk aeémomamu3upo6annou cucmemoi u3zmepenua. HCO 9169, 2006. 


1. TEXHHY4ECKHE TPEBOBAHHA 


Ha K@MKTY¥O KOHCTPyKUHFO UH MOJCJIb HITUmi u3roToBuTesb IpHOopoB WIM Apyradt KOMIMIeCTCHTHAaA UCIIbITATCJIbHaA U 
TapHpoBodhaA madopatopua BbIatoT cepTu@ukat, NOATBepK Taro, d4TO OHH: 


a) MMerOT 2Mara30H H3MepeHHii oT 0 20 1000 mxr/m° mam Gomme; 
3 

b) uMeroT pa3pemlaromtyto crocoOHoctTs | Mkr/mM” WIM JLy4ue; 

C) ABJIAIOTCA HCYYBCTBUTCJIBHBIM K JICTYYHM TBEPAbIM YacTHLaM. 


IIpumeuanue 1. Jlemyuue meepovoie uacmuyoi npedcmaéiaiom cobou BbIxXIONHOU Mamepuan KamMepbl C2OpanuA, 
Komopblu UcnapAemca npu memnepamypax MeHowuux usu paBHElx 350°C. 


TIpumeuanue 2. Jlannoe mexnuuecxoe mpeboeanue cobsodaemca, ecau uiTYmi omeewaem codepacawemyca 
6 mabnuye A7-3 mexnuueckomy mpeboeaHnulo K XApAKMepucmuKaM npuMeHUumMocmMU; 


d) orTBeyaeT TeXHH4YeCKUM TpeOOBaHHAM K XapaKTepHCTHKaM, Ilepe4HCJICHHBIM B TaOsMUe A7-3. 


TTIpumeuanue 1, Ccoraxu na HCO 9169 6 mabauye, Komopeie Ob03HAUeHbI 36e3004KOU, OMHOCAMCA K pa3z0eaM, 6 
OMHOWEHUU KOMOPbIX NDUMEHAIOMCA UZMEHEHUA, ONUCAHHbIe 6 pazdene 4 HacmoAezo OOnoOHENUA. 


TTIpumeuanue 2. Texnuueckue mpebosanua K xapakKmepucmukKaM OMpadcaiom npedesoi KONUYECM6EHHbIX BeNUYUH, 
Komopble MOeym Ov1mb npo6epeHbl C UCNOMbIO6AHUCM MeEPMOONMUYECKOeO NPONVCKAHUA (TOT) 6 KayYecm6e IMAMOHHO2O 


memoda u3mepenutl. Onucanue memoda TOT npueodumca 6 pa3zdene 2. 


ITIpumeuanue 3. Bo epema escezo0noti mapupoeoYHol npoyedypol, UZ102CeHHOU 6 pazdene J HacmoAYezO OONOMHEHUA, 
HeoOXOOUMO NPUMeHAMb’ MOIbKO MexnuuecKoe mMpebobaHue K XAPAaKMepucmUKAaM mo4HOCMU. 


TTpumeuanue 4. [I]pumenumocme onpedeisemca coelacHo npoyedype, npueedenHoti 6 pasdelte 3 Hacmosiyezo 
OononHenua. 
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Ta6smya A7-3. Texnnueckne Tpe60oBaHna K XapakTepHcTHKaM MpHoopos 
Ia Onpeqenenua Macchi HATH (HATUmi) 





TexHuyeckoe TpeOoBaHne K 


3HaueHue (paBHoe HIM 


Mertog onpeyenenua 





























xapaKTepHcTHKaM MeHbIlIe 4eM) 

TlopropsemoctTb 10 mxr/m3 UCO* 6.4.5.3 

Tpeiid Hymna 10 mxr/m3/4 UCO 6.6 (TombKo za CO) 

JIuneiinocrs 15 mxr /m3 UCO* 6.4.5.4 

TIpegen o6HapyxeHua (LOD) 1 Mxr/M3 UCO* 6.4.5.5 

Bpema Hapactanusa Die UCO 6.3 

Vnrepsan ordopa mpo6 le UCO 2.1.7 

TouHocT +10 % Kpupas JmMHeiHol perpeccuu 

(CormacoBaHHOCTb C  MaccoBoii MexK]ly MaccoBoli KOHLeHTpaleli 

KoHWeHTpayveh EC, ompeyesenHont HoTUmi u Maccosoit 

Ha ocHose TOT) KoHUeHTpauneit EC, 
ollpeyesieHHoi Ha ocHoBpaHnu TOT 
TlocyIe TapHpoBKH (TaOsMEa A7-5) 

IIpumMeHumoctTp +16 % Basmala Ha BBIXIOIe 








aBMal[MOHHOTO ra30TypOuMHHOrO 
Teuraresia 








2. METO TEPMOOIMNTHYECKOLO IPOMYCKAHHA (TOT) 


Tepmoontuyeckoe mpormycKanue (TOT) sBaaeTca 9TaIOHHbIM MeTOJOM H3MepeHHA IA eEMOHCTpalHu coomoqeHHA 
TeXHHYeCCKHX TpeOoBaHHi K XapaKTepHCTHKaM KaxKJOM KOHCTpyKuUHMH HM MogemM HITUmi uv Ana TapupoBKH HITUmi. Stor 
MeTO] MO3BOAeT OMpeyemuTE EC u OC B npobax HAT. 


2.1.1 


2.1 Odmme nosoxeHnA 


IIpHOopoM MoJIyHelpepbIBHOrO AelicTBHA (Cc HepacceHBaIOLHM HH(PpakpacHbIM JeTeKTOpoM (NDIR)). 


2.1.2 Metogx TOT ucnonp3yer TemnepaTypHbI npopub, yKa3saHHbli B TaOmue A7-4. 


Auasus3atop TOT aBisaetca 1u60 nabopaTopHEIM mpHOopoM (c TWIaMeHOHH3al\MOHHBIM JjeTeKTOpoM, FID), 11600 


TTIpumeuanue. Hucmpykmuenoit mamepuan no memody TOT npueeden 6 mome ll "Mertonuxu ceptuduKainn 
aBHalMOHHBIX JBUTatesel 10 sMuccuu" TexHH4eCKOrO PyKOBOJICTBA 10 OKpy2Karollel cpege (Doc 9501). 


2.1.1 


1/1/18 


2.2 PearenTbl H MaTepHaJbl 


Ucnonp3yroTca Ce TYFOUMe peareHTsl: 
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a)  BOJHBbIM pacTBop XHMHYeCKH 4UCTOH (99 % HIM BBILe) Caxapo3bI, pacTBOpeHHo B cBepxunctTon H,O, Tun I, wu 
ee SKBMBAJICHTA Jia HOy4eHnua 0,1—3 mr C Ha MMWIMIMTp pacTBopa; 


b) He -uncrtora 5,0 (Gonpme uem 99,999 %); 

c) H,-u4uctota 4,5 (Oompute 4em 99,995 %); 

d) HysleBol Bo3qyx (coqepxaui MeHee 0,2 ppm yrieBozoponos); 
e) cepTuduyupopannas cmecs 10 %-ro O2 B He; 


f) ceptuduyupopannas cmecb 5 %-ro CH, B He. 


2.2.2 Wcrosp3yetca cieqyroumMii MaTepnal: 


a) Ia MadopaTopHoro mpHOopa — MpwAzaHHblii B KOMIMIeKTe Cc MpHOOpoM MeTaWIMYeCKHM KepHep WIA yqaleHua 
TIpaMoyroubHOl YacTH (pubTpa pasmepom 1,0 wm 1,5 cw; 


b) aia npuOopa nouyHempepBIBHOrO JelHcTBHA — IpHAaHHbIi B KOMIIeKTe C IPHOOPOM MeTaJWIM4eCKHM KepHep IA 
yaeHMA JBYX KpyrsbIX (PHIBTPOB pa3sMepom 2,0 cm’; 


c)  (WIbTpbI 43 KBapleBbIx BOJIOKOH Pall Tissuquartz™ nau skKBUBaIeHTHbIe (PUJIbTPBI; 


d) wmpuy xa 10 Muxpommtpos. 


2.2.3 Tlogroroska dbusbtpa 
B 3aBHCHMOCTH OT HCHONb3yeMoro MpHOopa PUJLTpbI MOATOTABIMBaIOTCA Ce yIOWMM OOpa3om: 


a) Id oTOopa mpoO u aHamH3a PpydHbIM MeTOJOM BCe (PPHJIBTPbI H3 KBapPI[eBbIX BOJIOKOH NPOXOAAT UpeABapuTesIbHbI 
oOxKur B MydeJbHOM Me4yH pu TeMiepaType paBHOM uM TpeBpiuaroujett 550°C B Teyenve 12 4; uM 
TipeBbliaoljeH wIH paBHol 800°C B Teyenue I-24 yo oTOopa mpoO Hu xpaHATcA B repMeTH3HpOBaHHOM 
KOHTelHepe; HIM 


b) Aya aHarM3aTopa NMOyHeNpepHIBHOrO AelicTBUA (PYILTPHI Wit U3MepeHHA UPHBOAATCA B HallexKallee COcTOAHHE 
IyTeM NI1poBexeHuA 10 KpaitHeli Mepe OAHOFO MNOMHOTO Luka M3MepeHHi, omMcaHHoro B TaOmuue A7-4. 


2.3 Tlogroroska mpo6nt 
2.3.1 @uETp c Ipobot noMellaetTca Ha YHCTYIO aIIOMHHHeEBYIO (POUBTy. 


Tpumeyanue. Jia npomupxu noeepxuocmu qojb2u MOdCHO UCnONb306aMb UZONPONUAOBEIU chupm unu ayemon. B 
3mom ciyuae, npescde vem ucnolb306amMb olb2y, nodoICOAMb NoKa OCMamoUHbIl Pacmeopumelb He BbIGempumcA C 
noeepxnocmu. HMuvim o6pa30m, Yucmoma qdorbeu neped ucnolnb306aHuem moocem OvbImb ObecneyeHa nymem 
mepmoobpabomxu 6 Myqenvnou neu. 


2.3.2 Pempe3seHTaTHBHad 4acTb QuJIbTpa KepHyeTca uM U3bIMaeTca. JIA NMOTOTOBKH UJIbTpOB MCMOb3yeTCA 


Tepe OBaAa jlaOopaTopHaa pakTuKa. 


2.4 Tapuposka i KOHTpoIb KauecTBa 


2.4.1 TemmeparypHbiii qaTauk, peryMpyloulMit Temrepatypy leu, TapupyeTca C UCMOIb30BaHHeM OTCIIEXKUBAeMOTO 
cTaHyapta Teronepeqaun 3a TOA WO WOO‘IX MpOBOAMMBIX aHaH30B TOT. 


2.4.2 [pu ucnonb30pannuu smadopaTopHoro upHOopa tapupyetca peaxuua FID. Tapupospka mpoBogutca m0 
culenyroujel mpolexype: 
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a) 


b) 


c) 


TIPHTOTOBUTb BHeIHMi TapHpoBOUHBIii STAaJIOH, cocTosmHi 3 paCTBOpa CaxapoO3bl B BOC, cBoOoqHOM OT IipuMecu 
OpraHudeckKHux BeLIeCCcTB, 


paccestb 10 MMKpouNTpoB pacTBopa Ha oOpa3bI 43 HOBOrO HM YHCTOTO, MpezBapHTebHO O002%KxKeHHOTO 
KBaplleBoro (HIIBTpa; 


MpOaHaIM3MpOBaTb KaK MHHHMYM TPH XOJIOCTEIX OTOOpa poo U Tp MpoOsI c pacTBOpOM caxapo3bI, YTOObI 
yOeqHTECA, YTO TapHpoBKa MmpHOopa MOKa3bIBaeT MpPOMeCHTHOe U3BIIeYeHHe TeopeTHYecKoH Maccbl C (mKrC 
vw3MepeHHoH/mMErC paccesHHon) oT 95 qo 105 %. 


2.4.3 IIpH ucnomp30BaHun mpHOopa mMoyHerlpepbiBHoro elicTBHA Tapupyetca peaxuna NDIR. Tapuposxa 
MpOv3BOZNTCA 0 cuexyroujel Mpouezype: 


a) 


b) 


c) 


1/1/18 


TIPHTOTOBUTb BHeIHUi TapHpoBOUHBIii 9TAaJIOH, cocTosHi U3 pacTBOpa CaxapoO3bl B BOE, cBoOoyHOH OT 
OpraHudeckux mipuMeceii; 


pacceaATb 10 MUKPOJIMTpOB pacTBOpa Ha oOpa3iiBI 3 OTACJIBHOLO 3apaHee MOATOTOBJICHHOTO "IOOUHOTO" dunptpa, 
BCTaBJICHHOLO B HYWKHFOW YWaCTb KBapweBOro NOJYUNWINH Apa; 


TpOaHasIM3HpOBaTb KaK MHUHUMYM TpH XOJIOCTBIX oT6opa TIpoO u Tpu TIpoOnI C pacTBOpOM CaxapoO3Bl, YTOOBI 


yOeqHTECA, YTO TapHpoBKa mpHOopa MOKa3bIBaeT MIpOWeCHTHOe U3BIeYeHHe TeopeTH4ecKol Maccpr C (mMxrC 
vu3MepeHHoH/mMErC paccesHHoH) oT 95 qo 105 %. 


Taésnya A7-4. Tpe6yembiii TemnepaTypHbiii Mpopusb AIA WAKIa aHamM3a 10 MeTony TOT 












































TpaHcnopTupyomnit ra3 Temnepatypa (°C) Bpen pe patype 

310 80 

475 80 

100 % He 615 80 
870 110 

550 45 

550 45 

625 45 

700 45 

10 % OnB He 7715 45 
850 45 

870 60 

930 120 

5 % CH, B He 0 120 
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2.4.4 Ecnu aa anamm3a (uibtpa tTpeOyeTca HecCKOJbKO Heli, KaKbIM TeHb cClleqyeT UpOu3BOqHTb OHY 
KOHTPOJIbHY!O TIPOBepKy KauyeCTBAa, KaK IPpaBHJIO, C HCIOJb30BAHHEM MCXOAHOTO pacTBopa Caxapo3bl, paccevBaeMoro Ha 
(PUJIbTp HM COOTBETCTBYIOLNIHM OOpa30M aHaH3upyemoro. PesysbTaTbI CocTaBaroT 95—105 % TeopeTuyecKoli Maccpl C. 


ITIpumeuanue. Xonocmou ombop — 3mo npedeapumejbHo Obo02CHCeHHbIU Keapyesolu ~ulemp 6e3 OobaeneHuA 
caxapo3bl, HO O6pabambiedembil aHanozu4HbIM OOpa3z0M. 


2.5 W3mepenne 


Vi3Mepenne npou3BoAuTCA CormacHo clezyrollen mpouezype: 


a) 
b) 
c) 


d) 


Auamu3atop TOT ucnomb3yeTca B COOTBETCTBHH C peKOMeHallHAMH M3rOTOBUTEIIA. 
TloMectTuTb 4acTb NpoOOs! B edb WIA Mpoost. 
Onpeyemuts mMaccy EC u OC B rr. 

Tpumeuanue. Pezsynemamet anatuzamopa TOT coobwyaromca 6 Ke/cm” C. 


B okonuaTelIbHble pesyJIbTaTbl TIpoOnI BCer ya BHOCHTCA NOMpaBKa Ha XOJIOCTY!O mpooy: 


1) {na nadopatopHoro mpuOopa xonoctas mpoOa cocTONT H3 MpeABapHTebHO OOOAVKEHHBIX PUIbTPOB 13 
KBapleBbIX BOJIOKOH, OOpabaTBIBaeMBbIX TaKHM 2Ke OOpa30M, Kak HM HacTOALIMe Mpoowl, 3a HCKIFOUeHHEM TOTO, 
4TO Yepe3 (PUILTP BO3Lyx He MpoxoguT. Maccosasa 3arpy3Ka EC Ha eqMHUUy Momjaqu, Oombuiad 4YeM WIM 
paBuas 0,3 MKr/cm’ B XoNOCTBIX MpoOax, O3HauaeT 3arps3HeHHe. 


2) Jina ananu3aTopa nosyHerlpeppiBHoro§ elicTBHA W3MepeHHe KOMIMJIeCKTa BHYTPeCHHUX  (PVJIbTPOB 
OcylecTBIAeTCA Oe3 MporoHa MpobHoro ra3a Yepe3 *PUJBTpPHL. 


B okoHuaTeJIBHbIe pe3yIbTATbI MpOOb! BCeryja BHOCHTCA NonpaBka Ha apTudakTs!I ra30Bon da3zpi OC. JIna Tako 
TompaBkKH padoune ycOBUA (MpOAOMKUTeIbHOCTb HW pacxoA, ra30B) HACHTHYHI YCIOBHAM, IPH KOTOPBIX 
oTOuparoTca mpoOn!. B 3aBHCHMOCTH OT HCHoNb3yeMoro MpHOopa NpUMeHsAeTCA CHeAyIoWad Mpowesypa: 


1) {ua nadopaTopusix aHasIM30B MCHONb3yeTcA KOHPUTypalua oTOOpa po, cocTosad u3 TedpOHOBOrO 
(puIbTpa, 34 KOTOPbIM CJleLyeT peABapUTeMbHO OOOXKKCHHHIM KBapLeBbIi (PHILTP TOHKOM OYMCTKH WIM 
IIpeABapHTebHO OOOXKKCHHIM KBapWeBbIi (PUIbTP, 34 KOTOPbIM CyIeLyeT NpeABapHTeIbHO 0002 KeHHEIM 
KBapleBbIit (PUIbTP TOHKOM OYMCTKH, UP 3TOM (PUIbTPp TOHKOM OYMCTKM aHaIM3upyeTca, Kak yKa3aHO B 
Tadsuye A7-4. OOnapyxKeHHbIe T10Oble KOHWeHTpauuu OC Ha PubTpax TOHKOM OYMCTKM BBIMHTAIOTCA V3 
OC, oOHapy>KeHHBIX Ha (uIbTpax OTOOpa mpob 


2) lua anan30B NosyHeMpepbiBHOrO AelcTBUA TePMOHOBbIM PUIbTp BCTaBIAeTCA B KOHUTrypayM1o oTOOpa 


mpo6 0 aHanusatopa. JItoOoe KommuectBo OC, oOHapy2KeHHoe B XOJe TaKOrO H3MepeHHA, BbIUHTAeTCA 13 
OC, o6Hapy>KeHHOroO B XOJje H3MepeHHA Mpoost. 


2.6 Pacuerbi 


B oTHomleHun IabOopaTopHoro mpHoopa: 


a) 


b) 


YMHOXKUTb 3apervCTpupoBaHHBIi pesymbTaT 3arpy3ku EC (mx«r/cm’) Ha mIOMlayb ocaaKa B dusbTpe (cM) aA 
pacyeta oOuei Maccpr EC (MKr) Ha kako mpobe u3 PuseTpa (Wec); 


IIpOM3BeECTH TakOli Ke pacueT, KaK B a), JIA XOJIOCTHIX po uM paccuNTaTb Maccy, OOHapyxeHHy!0 B cpesHeli 
XOuIOCTOH mpobe (W,); 
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c) paccunTaTs Maccopy!o KOHWeHTpanMto EC (Cgc) B OObeMe BO3LyXa, OTOOpaHHOM mp ycnoBusx STP, V (BM): 
Wec — 
V 


ITIpumeuanue 1, IIpubop nonynenpepoienozo Oeticmeua Oaem maccoeyro KoHYyexmpayurio EC Kak cooOwaemoiu 
pe3ylbmam. 


W 
Crc = Ls (mxr /M?). 


TTIpumeuanue 2. Uncmpyxmuenoiti mamepuan, Kacarowutica npunyuna memooa TOT, npuseedex 6 mome II "Memoouxku 
cepmuqukayuu aguayuonHolx O6u2zameneti no amuccuu" TexHuueckozo pyKoeo0cmea no oKpyacaroweu cpede (Doc 9501). 


3. TIPOIMETYPA JJEMOHCTPAILMH COBJIIOJEHHA TEXHHYECKHX TPEBOBAHHH 
K XAPAKTEPHCTHKAM 


IIpumeuanue. Onucannaa 6 Hacmoswwem pazdele npoyedypa ucnojb3yemca OA Mozo, UMObeL NDOOeMONCMpupoBamb 
coOmodenue mexHuyeckux mpebosaHull K XapaKmepucmuKaM KazCcOou KoHCmpyKyuu u Modenu HAT Umi. 


TlepeuncieHuere B Tadmuue A7-3 TexHuueckHe TpeOoBaHna K XapakTepHCTHKaM JCMOHCTpUpyloTca C UCHOJIB30OBAaHHeOM 
MeTOyla TOT, OIWMCaHHOTO B pasqeme 2 HaCTOAMWeCro JONOJHCHVA. V3mMepenua TIpOH3BOTATCA C HUCHOJIb30BaHHeCM JBYX 
CeHYIOWWMX UCTOUHHKOB: HCTOUHHK adpo30JIA OT CKUTAHUA B auddy3HOHHOM IWIaMeHH WM MCTOUHMK BbIXJIONHBIX HITU 
ra30TypOHHHOro ABUTaTesA. 


3.1 W3mepenne c ucl01b30BaHHeM HCTOUHNKA a9p030J10 OT COKHTAHHA B AM)dy3HOHHOM IiaMeHHu 
3.1.1 CuctTema u3MepeHua cozepxKuT: 


a) MCTOUHHK adpoO30JIA OT CKUTAHUA B auddy3u0oHHOM TJIlaMeHn, 


b) cucTremy pa30aBIeHHA, HCMOUb3yIOWyIO OTPHIbTpoBaHHEIM c momMoubIo HEPA pa30aBarouMi a3, Aa 
peryMpoBaHHa WeeBbIX MaCCOBbIX KOHIeHTpanui EC; 


C)  IMKIOHHBIM cellapaTop c rpaHullel pa3qera @pakuui B 1 MKM, yCTaHOBJICHHBIM BbIINe 10 NOTOKy OT IpHOopoB 
TOT u naTUmi; 


d) y3eN pa3qenntena, oTBeYaIoMHui TpeOoBaHHaM B un. 4.2 d) u f) fonomHeHua A K HacTosuemy JOOaBIeHHIO. 


ITpumeyanue. Ikeueanenmuaa memoouKxa npueedena 6 mome II "Memoduku cepmuqduxayuu aeuayuonnoix 
Oeuzamenet no amuccuu" Texnuueckozo pykoeodcmea no oKpyacaroweu cpede (Doc 9501); 


e) TpyOonpoBorbI 43 Hep2KaBerollleli cTaW UM aHTHCTaTHYeCKOTO MaTepHasla, COCAMHAIOIIMe Py4HO 30H WA 
oTOopa mpo6 KBapyeBoro dbusbTpa wi aHamu3atop EC/OC nomyHenpeppiBHoro felicraua u HITUmi. Bce 
TpyOONpOBObI HCHOMb3yIOT TOT 2Ke CaMbIM MaTepHasl, UMeCIOT OAMHAKOBy!O JJIMHY UM TeMMepaTypy OT TOUKH 
pa3qeleHua 0 Bxoya mpHoopos; 


f) Pekomenyzanua. Eciu ucnonb3yemca aHymucmamuyeckuu mpybonpoeod, mpybonposod OonsceH oméeexamb 
aumucmamuueckomy mpeboeanuro 6 HCO 8031. 


3.1.2 B 3aBucuMocTH OT HcHONb3yeMoro HpHOopa Aa u3MepeHua TOT coOsmogarotca clexzyrouue TpeOoBaHHa: 


a) eCJIM UCHONb3y!OTCH py4HOH MeToX oTOopa mpoO u sabopaTopHblii aHaM3aTop, MpHMeHAeTCA OHH 
TIpeABapHTebHO OOOXKCHHHIM KBapPIeBbIi (PHILTP B PUIbTpOAepxKaTee U3 HepxaBeloulel cTaM, HMeIOLeM 
KOHYCHYIO BXOJHYIO CeKUMIO c Homyyrom < 12,5°, padotaioujuii npu PpoHTaIbHOM cKOpocTu ubTpalHu 
MeHbIIe HIM paBHon 0,5 M/c B (aKTHYeCKHX IKCIVIyaTaWMOHHBIX YCOBHAX. JMaMeTp OCaKH B PHIbTpe ABIIACTCA 
JOCTATOYHO OOJIbUIMM, C TEM 4YTOOKI NO3BOJMTb OTOOP 0 KpaliHeli Mepe OAHOrO OOpa3a M3 KaxK TOTO PUIbTpa. 
Aunallu3upyetca 10 KpaliHeli Mepe OJHH OOpa3ell 13 KaxK OM OTOOpaHHon mpobsl c KBapleBoro PUITpa; HIM 
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b) ecu ucnonmb3yetca aHamu3atop TOT nosyHenpeppiBHoro JlelicTBHA, OH paOoTaeT c (PpOHTasbHOM CKOpOcTHIO 
(pHIbTpalluu, MeHbIeH WIM paBHor 0,5 m/c. 


3.1.3. Vismepenua mpon3B0,aTca Ha MHOFOpAHbIX YpOBHAX WeueBOH MaccoBOH KOH WeHTpauuH EC, yKa3aHHOH B 
tTadmuue A7-5. IlomyaeHHbie MaccoBble KOHWeHTpaluu EC Haxogatca B npegemax 20 % OT ykKa3aHHBIX IeJIeBbIX MACCOBBIX 
KOHIeHTpaunit. 


3.1.4 Ha kaxyom ypoBHe payja KOHWeHTpaluu mpoOsl oTOuparoTca B TeYeHHe OJMHAKOBOrO MepHosa BpeMeHH AIA 

ollpexeneHus noBTopsemoi 3arpy3Ku EC 8 dbusprpe. 3arpy3Ka EC B dbusmprpe Haxogutes B mpeyenax 12 m«r/em~ + 5 
2 
Mkr/cM”. 


3.1.5 Bpema ycpeqHeHua, onpeneneHHoe B UCO 9169, apnaetca TakMM 2Ke Kak HU Bpema COopa mpo6 B dbusETpe. 


3.1.6 CpegqHee cofepxaHue EC, onmpegenenHoe mo metogy TOT, upespnuaer umu paBHo 80% oT obmero 
coyepokanna C. 


3.1.7 Maccopsie KoHueHTpauuH EC mo metogy TOT u maccosbie KoHyeHTpayun HNTUmi ucnomp3yrotca A 
olpeyeseHHa WapaMeTpoB, KaK yKa3aHO B pa3yelle 4 HacTOAMero JOMONHeEHHA, KOTOpble JeEMOHCTpHpyIoT coosmoqeHHe 
TEXHHYeECKHX TpeOoBaHHii K XapakKTepucTHKaM B TaOsMue A7-3. 


Taésnya A7-5. [lapamerpbi Maccospoii 3arpy3Ku EC 4.18 TapHpOBOUHBIX 1po06 




















Leneeaa ee Eowezoonaa 
KOHYCHMpauuA mapupo6Ka 
(atxe/’) se? s Koa-60 ucnoimanuu 
ucneimanull 
0 (xonocTo# mporoH) 6 3 
50 6 0 
100 6 3 
250 0 3 
500 6 3 

















3.1.8 Pekomennauna. JIia eoe2o0HOu mapupoeKu cledyem nposodumb ucnbImaHUuA 6 mpex mouUKax npU 
50 mke/m3. 


3.2 W3mepenne c ucll0.1b30BaHHeM HcTOUHHKa HAT B BBIXJIONHBIX ra3ax 
ra30TypOnHHOrO ABuraTesA 


3.2.1 [na ucrounvka HITU B BBIXJIONHBIX Ta3axX Ta30TypOHHHOrO ABMTaTelId MOBTOpseTcA Mpouekypa B 
mm. 3.1.4—3.1.5 c MOMOIbIO CHCTeMbI H3MepeHHA, yKa3aHHon B um. 3.1.1 c), d), e) u 3.1.2, uw cucTrembl pa30aBneHna, 
HCHOIb3yOWle OTPWIbTPOBaHHbI c MoMoubIO HEPA pa30aBiaromuti ra3. 


ITpumeuanue. Caedyem npumenamb Oocmamounyro cmenenb pazbaeleHud, umOObl HE OONnycmumb KOHOeHCayUU BOObI 
6 UHUU Ombopa Npod. 


322.2 3amepbi JJAHHBIX TpOW3BOUATCA KaK MHHUMYM B UYeTbIpex TOUKaXx IO MeHbIUNe Mepe JIA Tpex pa3JIM4HbIx 
BeJIM4HH TATH C HOBTOPHbIMH H3MepeHHAMU Ha oqHOM M3 BeJIMUHH TAM C UCIIOJIBLZOBAHHECM yka3aHHoi BbIMIe CHCTCMbI 
oTO6opa TIpoo HaITY. V3mepenna TIPOH3BOAATCA KaK MMHUMYM B Tpex TOUKAaXx HeJICBbIX KOHUeHTpani, Kak ad U3 KOTOpoH 
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OTCTOUT OHA OT Apyroi Mo KpaiiHeli Mepe Ha Kospduynent 1,5, u 10 KpaliHel Mepe OAHa KOHWeHTpauna mpesprmaer 120 
Mkr/M°, a 110 KpaiiHeli Mepe ofHa KOHUeCHTpaliMa HaxXOJMTCA Ha ypoBHe HuxKe 120 mxr/M°. 3arpy3Ka EC B dbunbtpe a8 9THX 
yeTHIpeX TOK U3MepeHHii cocraBsseT oT 2,5 40 17 MKr/em’. 


3.2.3 Maccoppie KoHueHTpauuu EC mo metogy TOT u maccospie KonyeHtpayuH HITUmi ucnonmp3yrotca WA 
olpeyereHuat MpHMeHHMOcCTH, yKa3aHHOM B TaOmuue A7-3, 4ToObl IpOAeMOHCTpupoBaTb coOmMOeHHe TeXHHYecKHX 
TpeOoBaHHli K XapakKTepHicTHKaM. 


3.2.4 ToruMBo, HciHOub3yeMOe IPH HCIIbITAHMAX JBUTaTeIA, ABIACTCA OJHAM H3 BHAOB aBHallMOHHOrO TOMJIMBA JIA 
Ta30TypOMHHBIX [IBHraTeiei, MepedHcueHHbIX B U.3.2 ruaBbr 3 WoKyMeHta UKAO "Pyxoeodcmeo no cuabsIcenulo 
epancoaucKou aeuayuu peakmuéeHoim monsueom" (Doc 9977). Takoe %e TOMIMBO MCHOUb3yeTCA It YHOMAHYTBIX (Kak 
MHHHMyM) YeTEIpex TOUCK H3MepeHHa. 


4. PACYUET XAPAKTEPHCTHK ITPHBOPOB 


4.1 Jlapamerppi xapaxtepuctuk HiTUmi — ypetid Hy, BpeMa HapacTaHua uM YacToTa OTOOpa poo onpeyesAOTCA 
cormacHo mm. 6.6, 6.3 u 2.1.7 UCO 9169 coorBetcTBeHHO. 


4.2 Tlapametp noptopsemoctn HiTUmi B 95%-HOM JOBepHTebHOM UMHTepBalle OMpeseAeTCA C MCHOb30OBaHHeM 
WICCTH MOCeAOBAaTeIbHBIX H3MepeHH Ha Kax%KOM YPOBHE KOHUeHTpalln CyleYIOWHM OOpa30M: 


Dr wad 2.62 
Sr, = Sy, — A’ Sc, 


rye: 
=\2 
n 
i Dei i) 
a (n— 1) 
Sq  —  CTaHJapTHoe oTKmoHeHue C;; Bj WIA ypoBHa 1, 
Y,; —  pe3ysIbTaT W3MepeHHA TpHOOpoM HcxoAHOrO MaTepnasa C;,;, 
C;; —  j' oOpa3ey KoHueHTpalHu UcxonHOrO MaTepuasa Ha ypoBHe i, 
Yj —  cpemHee 3Hauenne Y;; Bj, 
n — HCO MOCIeAOBAaTeIbHbIX U3MepeHHi Ha KaxKJOM YPOBHEe KOHLeHTpallun (MHHUMyM 6), 
A —  kpuBas PyHKUMA perpeccun, IpHMeHAeMad IPH OTCYTCTBHH YCTaHOBOUHOH MpOBepKH, onpeyeaemas C 
MOMOLIbIO yKa3aHHbIxX HWKe ypaBHeHuit: 
Ei; = Yij = (r + A x Cij), 
"Ei 
j=1 1) 
E; = ——,, 
n 
rye: 
ij — pasHuua Mexypy Ci; u Yij, 
Ej —  cpeyHee 3Hayenne Ej; Bj, 


TOUKa WepecedyeHuA dyHkKuMN perpeccun, lIpHMeHsemoit TIpW OTCYTCTBUU ycTaHOBOuHOn TIPOBepKH. 
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TIpumeuanue. Ecru onpederennaa makum o6pa30m noemopAemocmb AGIAeEMCA OMpUYyAMeENbHOU, yKa3zbI6aIOlYel Ha mo, 
YMO KONeOAHUA U3MepeHUll HEIb3A BblOEIUMb UZ BapuabeNbHOCMU UCXOOHOZO Mamepuana, uCcnbIMaHUe cnedyem noemopumME, 
yoelue OonolHuMelbHOe BHUMaHUe cmabUAbHOCMU UCMOYHUKA UCcXOOHO2ZO Mamepuana (nomoK ucmounuka HATY 6 
Oug@@y3UuOHHOM NAAMeHU U PeHCUMbI OaBeHUA), a MaKoICe MOYHOCMU ONPedeNeHUA YPOGHA UCXOOHOZO Mamepuasa (3depy3Ka 
u npoyedypel no memoody TOT). IIpu omcymcmeuu 3mozo eocnpouz60d0umocmb moxcem OvImb coobiwyeHa KaK "3HAYUMeNbHO 


Jyuue vem A: Sé, ", 


4.3 JIunetiHoctp niTUmi ompefessetca, Kak yKa3aHo B I. 6.4.5.4 UCO 9169, ogHaKo ocTaToK ompeyeaetca 10 
cienyromjel PopMysie: 


B, = wan Bu 

1 n 
4.4 LOD unTUmi onpegesnsetca, Kak yka3aHo B 11. 6.4.5.5 UCO 9169. Ecnu upuoop He Mpou3BoAMT u3MepeHnit, 
Kora B HpoOe YaCTHULI OTCYTCTBYIOT, HCMONb3yeTcA Oosee BbICOKad MaccoBad KOHWeHTpayua HITU, (Crop), 4yTb BbIILE 


HyJIA TAKUM OOpa30m, 4TOObI MpHOop BEIAaBasI peryApHble WoKa3aHua. B stom crryyae LOD onpeyessetca kak: 


Yp,0,95 = YLop — Cop + 2 X tyo,95 X SLop- 


rte: 

Yiopo9s — Upesen obvapyxenna B 95%-HOM JOBepHTeJIbBHOM HHTepBalle, 

EoD — cpetHee 3HayeHue Yj pj, 

Cop — cpeqHee 3HayenHe Cop j, 

ty.0,95 — JBYCTOPOHHHK KospPpunHenT CTEoOseHTAa B 95%-HOM JOBEPHTeJILHOM HHTepBalle, CTerleHb v = n-l, 
SLoD — CTaHapTHOe OTKIIOHEHHE, CBA3AHHOE CO CpeQHHM Yop. 


TTIpumeuanue. Ucxoouoit mamepuai moocem Ovoimb He OOUHAKOG NpU noctedyIOWUX UZMePeHUAX, NPOUZBOOUMbIX 6 
meuenue epemenu ycpednenus. Takum o6pa30m, Kaocdoe onpedeneHue 3HAYeHUA UCXOOHOZO Mamepuala Moocem OvIMb 
Pa3UYHbIM, XOMA U XOPOWO U3Z6eECMHbLM NO OnpedeneHutIo Memodom TOT. J[1A yuema makou 6apuabelbHocmu onpedeneHua 
HCO 9169 u3menenot. 


5. TAPHPOBKA 


5.1 HuaTUmi tapupyetca exeroqHo c McHoub30BaHHeM MeToya TOT vw KOMMOHOBKHM CHCTeMBI, yKa3aHHOH B mm. 3.1.1 
v3.1.2 HacToslero JonouHeHHA. 


5.2 Vismepenua mpow3B0qaTca Ha MHOTOpATHBIX ypOBHAX WelleBol MaccoBoli KoHWeHTpayuH EC, yKa3aHHO B 
tTaOmuue A7-5. lomyaeHHble MaccoBble KOHWeHTpanMu EC Haxogatca B mpeyemax +20 % oT yKa3aHHBIX IeJICBbIX MACCOBBIX 
KOHeHTpaunit. 





5.3. Ha kaxKOM ypoBHe pia KOHIeHTpallHu mpoOs oTOuparoTca B TeYeHHe aHaIOrM4HOrO MepHosa BpeMeHH JIA 
onlpezeneHua HoBTopsemoii 3arpy3Ku EC B cbunstpe. 3arpy3ka EC B dbusetpe cocrapnaer 12 mxr/em? +5 mxr/em’. 


5.4 Bpema ycpeqHeHua, onpeneneHHoe B UCO 9169, apnaetca TakHM Ke, KaK M BpeMa OTOOPa IPOH! B C*usIBTpe. 


5.5 Maccospsie KoHyeHTpauuu EC no metonzy TOT u maccospie KoHWeHTpayun HITUmi ucnomp3yroTca WA 
yCTaHOBJICHHA Hayden anmpoKcHMallHu Ja@HHbIX B TOUKAX H3MePeHHA, MOJIYYCHHBIX B Pe3yJIbTaTe TaPHPOBKH MpHOopos. 
VUcnomp3yetca MeTO JIMHHM HaHMeHbIUMX KBapaTOB JIA olpeyeiteHua Koodmuunenta macuiTaOupoBanua b za 
KOPpeKTHPOBKH MacCCcOBbIX KOHIeHTpalui HIT, nomwydeHHplx oT HITUmi, cnexyroujuM oOpa30m: 


DXi 
Dxf 
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rye 

X; —i u3smMepenne niTUmi, 

y; | —i MaccoBas koHUeHTpanua EC no TOT, 
b  - — KpuBas Hawtyumel anmpokcumatnn. 


Tpumeuanue 1. [locae npumenenua koa@qmuyuenma macumaboupoeanua b kpueaa sunelinou peepeccuu ananuz06 npoo 
EC no cpaenenuto c noka3zanuamu npubopa, cKoppekmupoeannoimu no b, Mamemamuuecku paenaemca 1,0, u mpeboeanue 
no Kpueoti 6 mabsuye A7-3 6ydem cobstodeHO no onpedeleHur. 


ITIpumeuanue 2. Beudy oocudaembix HeonpedeleHHocmel 6 noemopsAemocmu aHanu306 npod EC no TOT noemopenue 
6bIMMEYKAZAHHOZO NpoYyecca 6 moti aCe UU Opyzou Aabopamopuu Moocem Oamb Opyeyro Kpu6yi0 6e3 Kakux-1ub0 UZMeHeEHUU 6 
peaxyuu npubopa. Codepacawueca 6 mabnuye A7-3 mexuuuecKkue mpebosaHuA K MoUHOCMU NpPUZ6aHbL yuecmMb’ mMakylo 
eapuabelbHocmb. 


5.6 Pekomengaunsa. J[o npoeedenua Kaoicoou eorcezoodHol mapuposKu ciedyem oyeHugamb xXapakmepucmuKu 
Kaxcd0z0 npubopa uzmepenuA maccbl 6 eeo "MeKywWjem cocmoanuu" npu maccoeott Kouyeumpayuu EC 6 100 mxe/m’, 
yKa3aHHou @ mabnuye A7-5. Takaa oyenKa no36o1um omciedumb Cé6A3b C nNpedbloylyumMUu MapupoBKamu npubopa u 
cpasHumb mekylyue U HOBbIe MapUupOBOYHbIe NOCMOAHHOble. 
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AOMOJIHEHHE C K JOBABJIEHHEO 7. TEXHHUYWECKHE TPEBOBAHHA, 
KACAFIOU{HECHA YIOBUATEJIA JETYUAX GWACTHH, WPHBOPA 
AJA ONPENXEJIEHHA GMCA anTU HW WX TAPHPOBKUY 


1. TEXHH4UECKHE TPEBOBAHHA 


1.1 Texuuueckne Tpe6opanna K VPR 


1.1.1 Ha kaxyyto KOHCTpyKUMIO H MOJeb YNOBHTeIA JIeTyYMX YacTun (VPR) u3sroToBuTeIb NpHOopa uM Wpyras 
KOMII€TCHTHAA MCIIbITAaTeIbHad UH TapHpoBoyHad aOopaTOpHA BbIAaIOT CepTUPUKAaT, NOATBepXKAalOWHU, YTO OHH OTBEYAaIOT 
TEXHHYeCKHM TpeOoBaHHAM K XapaKTepHcTUKaM, MepedHCJICHHBIM B aHHOM JOMOJHeHHH. 


1.1.2 Kosdduunent pasd0asnenua (DF) VPR orBeyaet crexqyIouMM TpeOoBaHHaM: 


a) DF, koppextupyetca aa noaepxxaHHa MaccoBOli KOHIeHTpalluu YacTHI, B pexkHMe OAHOKpaTHOro MoycyeTa 
KOHJCHCallMOHHOTO cyueTUHKa YacTuI (CPC) u Wa yMeHbIIeHHA TeMIepaTypbI pos! Wo ypoBua oT 10 qo 35 °C 
Ha Bxoge CPC. 


b) BapnadembHocts DF, cocrapiaet MeHee 10 %. 


1.1.3. Harpepaemas cexyua, KOTOpasd UCHapseT JeTyuNe BHAI, NOLepxUBaeTCA pH Temnepatype 350 °C +15 °C. 


1.1.4 Ecnou 8 VPR npefycmotTpeHo HeCKONIbKO cTaqMi HarpeBaHua, JONOWHUTeIbHad peryIMpoBKa Temfilepatypbl 
coctapuiaeT +15 °C or padbounx Temlepatyp, yKa3aHHbIx H3roToBHTesIem VPR. 





1.1.5 Perynatop qaBnenna raza B upoOe OTBeYaeT CIeAYIOWIMM TpeOoBaHHsaM: 





a)  YcTpoiicTBo peryMpoBaHHA TaBsICHHA WO3BOJAeT MOaBaTb pas0aBIeHHyto mpoby B CPC B mpegesax +15 KIla or 
BHelwHero (Ha BbIxOMe CPC) qaBienna. 


b) {apnenue He mpesprmaet 105 xIa. 


1.1.6 Muxumaibyple ZolnycTuMbie OM NpOHNKHOBeHuA YacTHI, Yepe3 VPR ya KaxKqoro pexuMa pa30aBeHua 
OTBeUaIOT TEXHHYCCKHM TpeOOBaHHAM, MepedMCICHHbIM B TaOsue A7-6. 


Tadsmya A7-6. MvnuMaJIbHble AOnyCcTHMble (01M NpOHHKHOBeHHA Yepe3 VPR 
Tip “eThIpex MaMerpax 4acTuly 


15 HM 30 HM 50 HM 100 uM 





J[vametp 31eKTpryeckoli NOABMWKHOCTH YacTuUBI, Di, 





MunuMasibHad OJ IPOHMKHOBEHHA, Nypr(Dn) 0,30 0,55 0,65 0,70 























1.1.7 Dpdextusuocts yyanenua seTyaHx uactuy (VRE) ynosutena VPR aBiaeTcA TaKOBOH, YTOOBI yaBIMBaIHCh 
Oonee 99,5 % TarpakoHtaHa (CH3(CH2)3sCH3, mpespmuaroumux 95%-HyIo 4YHCTOTY) 4YaCTHY| C KOHMWeHTpalueli Ha Bxoze, 
cocTaBiaromeli 10 Kpaiineii Mepe 10,000 uactun/cm’ mpu quamerpe aieKTpuyecKoii Mo”BMwKHOCTH B 30 HM. Takada VRE 
JjeMOHCTpupyetcs, Korgqa VPR padotaeT Ha MHHMMaJIbHOM pexkuMe pa30aBJIeHHA MU IPH PeKOMCHAOBaHHOM H3rOTOBHTesIeM 
paOoueli Temiepatype. 
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1.1.8 Ecnu B VPR ucnonmp3yetca KaTanMTH4eckuit yqaluTelb, pazs0aBAIOWMli ra3 coOjjepxKHT 0 Kpalineli Mepe 
10 % Oo. 


1.2 Crm VPR c CPC 
TpyOka, coequHaroulad BEIXO VPR c Bxogom CPC, orBeuyaer cieqyIouluM TpeOoBaHHsaM: 
a) Marepuas aBiaetTca 91eKTPOMpOBOTALIHM. 
b) Tpy6xa umMeet BHYTpeHHHH AMaMeTp OobUIe 4eM WIM paBHEIit 4 MM. 


c) Bpema npeOprBanua npoOnl B TpyOKe MeHbIle 4eM HIM paBHo 0,8 c. 


1.3 Texuunueckne Tpe6oBpanna kK CPC 


1.3.1 Ha kaxyyto KOHCTpyKuHIO HM Moses CPC usroToBnTeb UpHOopa WIM Apyrad KOMMeTeHTHAaA HCIIbITaTeIbHaA 
TapupoBouHad saOopaTopuaA BbIalOT CepTHpUuKAaT, MOATBep»xKAaIOWIMU, 4YTO OHM OTBeYaIOT TepeYHCIIeHHbIM HVKe 
TEXHHYeCCKHM TpeOoBaHHAM K XapaKTepHCTHKaM. 


1.3.2 Jlonyckaetca yHkuMA MompaBKH Ha coBlayeHue Wo MakcumymM 10% nonpasKu. MyHKuHA NoMpaBKH Ha 
coBayeHe He MCHOJb3yeT KaKOM-H00 aIrOpHTM JIA KOPppeKTHpOBKH WIM OMpeyereHuA 9:PpPeKTHBHOCTH NOACYeTAa. 


1.3.3 Tloqcuet uactuy oTBeyaeT CileqyIOuMM TpedoBaHHaM: 


a) PexuM mofcueTa ABIAeTCA pexKHMOM OHOKpaTHoro Mo”cueta. VUcnomb30BpaHHue CPC B doTometpuueckoM 
pexumMe He yomlycKaetca. TakuM oO0pa30M, Aad oOecleueHHaA pexKUMa OJHOKpaTHOTO ofcueTa HO Mepe 
HeoOxoyMMocTH yBerMunBaetca DF. 





b) Tounocts nogcueta cocrapnaet +10% or 2000 uacrun/em? no BepxXHero Mopora pexHMa OJHOKpaTHOrO 
ToycuetTa YacTHI 10 OTCIe2xKNBaeMoMy cTaHAapty (ACO 27891). 


c) OddexruByocts noszcueta MpeBblliaeT WIM paBHa 50 % pH AMaMeTpe 9eKTpHyecKoH Nog”BYKHOcTH 10 HM u 
TipeBbliaet Win paBua 90 % pu AMaMetTpe dsIeKTpHuecKO NOABMwKHOCTH 15 HM. 


d) OcdexTuBHOCTB ToaACueTa ONpeAeAeTCA C UCIOJIb3OBAHHEM adpO30JIA Maclia Emery. 


1.3.4 Uactotra nosyueHud JaHHbix peBbliiaeT WH paBua | Ty B TedeHHe MHHUMAIbHOTO MHTepBasia B 30 c Mocse 
cTaOwIM3alMu JBuraTesis. 


1.3.5 UncneHHad KOHIeHTpaliua yacTHI, coobmlaeTca Kak yacTHItbl/CM* pu ycuopuax STP. Ecuu coodmaemoe 
3HaueHHe He cCooTBeTCTByeT ycnoBuim STP, w3mepaetca aOcomoTHOe aBlleHHe Ha Bxoye CPC c ToUuHOcTBIO, 
TIpepbimaroujett 2%, Cc TeM 4TOObI YHCICHHYIO KOHUeCHTpalHio MOXKHO OBWIO MpuBecTH K ycnoBuam STP corsmacHo 
peKOMeHallvAM W3rOTOBHTeIIA. 


1.3.6 Pa3pematomas cnoco6uocts syame vem 0,1 uacTun/cm® mpu KoHUeHTpanusx HuxKe 100 yactun/cm’. 
1.3.7 Bpemsa HapactaHua cocTaBiiaet MeHee 4 c. 

1.3.8 Torok npoOni sBiaeTca HOMHONOTOUHEIM. Pa3yeueHHe BHYTPH OTOKa He JOMyckKaerTca. 

1.3.9 Padoueii *xH_KOCTBHIO ABIIAeTCA H-OyTaHON. 


1.3.10 Peakuna aBiaetca MHeMHON. 
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1.4 Tpe6opanna k cucreme 


top OT BXOa VPR uepe3 CPC pasua uu Menbue 10 c. 


2. TAPHPOBKA 


2.1 VPR 


Pexomenganunua. Jo nposedenua Kancdou mapupoeku VPR on Oonotcex Ovimb anpobuposaH "6 mekyiyem cocmoaHuu" 
npu oduom 3Hauenuu DF», xapakmepuom OA u3MepeHUli Ha aBUuaYUOHHoIX e2az0mypbuHnHvIx OBuzamenax. Takoe 
anpoOuposanue OonocHo BkKIO“aMb Koa@muyuenm pazbaenenua VPR npu eoidpannom 3Hayenuu DF’, onpedenenue Oonu 
nponuknHoeenua u VRE. 


2.1.1  Tapuposxa DF, orBeyaet crezyrouiuM TpeOoBaHHsaM: 


a) DF, Tapupyetca Ha kaxkKqOM 3Ha4eHHH pa3sdaBsieHua VPR cormacHo u3roToBuTesmo0 VPR. 


b) Pekomenyjauua. Tapupoexa DF 0orscna npouz60dumbcaA KoMNemeHMHOU AAabOpamopuell C UCNOb306AHUeM 
u60 cledosbIx 2a306, MakUux KaK CO , 1u60 pacxodomempuu. 


2.1.2 Tapuposka om IpoHuKHOBeHHA YacTul Yepe3 VPR oTBeyaeT cilexyIOWIMM TpeOoBaHHAM: 


a) jJlona npoHuKHoBeHna yacTuy Yepes VPR u3mMepsetca mp 350 °C c AMamMeTpaMH dJIeKTpHuecKo MOOMIBHOCTH 
TBepazBIx YacTul 15, 30, 50 u 100 HM gua KaxKOrO 3Ha4eHHA pax0aBeHua VPR. B VPR nogatotca Kak MMHUMYM 
5000 uactun/em’ m0 BCeM yKa3aHHbIM 4YeTBIPeM pa3Mepam actu. Ecum JI MpOHHKHOBeHHA YaCTHIL 
MCIOIb3yeTCA CaxKa, MOKET MOTPeOoBaTLCA YCTpOMCTBO TepMHYeCcKOM MOATOTOBKH c HarpeBoM Jo 350 °C ana 
noyzaun B VPR TonbKo HI—TY. 


b) Konuentpayuu yacTul W3MepsI0TCs BbIMIe H HWKe 10 HoTOKy oT VPR c nomomyb1o CPC, uMerouuM 0 Kpalineii 
Mepe 90%-Hy1o 9¢p(peKTHBHOCTb MOCueTa YaCTUL C [HaMeTPOM IJICEKTPHYECKOM MOABMKHOCTH, MpeBbILWalOUleM 
WIM paBHBIM 15 HM. 


c) loua npoHuKHoBeHuaA YacTuI Yepe3 VPR onpeyemaetca cileyrOUMM 06pa3om: 


DF2 XNout(Dm) 


NWer(Dn) = 
N in (D m) 
rye: 
Nin(Dm) — 4HCIeHHad KOHWeHTpauna Yactuy c Dm Bplille 10 MOTOKy, 
Nout(Dm) — 4HCIeHHad KOHLeHTpauna Yactun c Dm HyKe To NOTOKy, 


qd) Nin(Dn) 4 Nou(Dn) COOTBeETCTBYIOT OJJHMM Ht TeM Ke yculoBHaM T uP. 


e) Pexkomenyzanusa. VPR donocen 6v1Im’ oOmmapuposeaH KaK YeMbHbIIl y3el1. 


2.1.3. VPR VRE 


a) VRE onpeyensetca c nomoutb1o CPC, umetomjero 0 KpaiiHeli Mepe 90%-Hyt0 3ekTHBHOCTL NoAcueTa YacTHY 
C AHaMeTPOM 3JICEKTPHYECKOM NOABMWKHOCTH, MpeBbILAalOWHM WIM paBHbIM 15 HM, Mo cHezyroulel (opmyse: 


DF2 X Nout(D30) 


VRE (D2,)=100X | 1 — i 
(P20) Nin(Dso) 
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rye: 
VRE(D30) - VRE aia uactury c D30, 

Nin(D30) - YHCIIeHHad KOHUeHTpalna yactuy c D30 Berle 10 MOTOKy, 
Nout(D30) — YuCIeHHad KOHUeHTpayua uactuy c D30 HyxKe Mo NOTOKy, 
D300 - WWaMeTp dIeKTPH4eCKON NOABWKHOCTH YacTHL; 


b) = Nin(D30) 4 Nout(D39) COOoTBeTCTBYIOT OHM H TeM Ke ycoBHAM T uP. 


2.2 Tapuposka CPC 
2.2.1. Tapuposka CPC orcnexuBaetca 0 cTaHyapTHoro MeToya TapuposKu (MCO 27891): myrem cpaBHeHua 
peakyHu Tapupyemoro CPC c peakuMel TapHpoBaHHOrO adpoO3OJIbHOTO IICKTPOMeTpa IPH OJHOBpeMeHHOM OTOOpe mpob 
TapHpOBOYHBIX JICKTPOCTaTHYeCKH KaccHUMUMpOBAaHHBIX YacTHL. 
2.2.2 Pexomenodauua. Ileped kancoot mapupoexou CPC on Oonscen Ovime anpobupoean ("6 mekywjem cocmoanuu"). 
2.2.3 Tapuposka 1 alpoOupoBaHie NpoM3BOJATCA B COOTBETCTBHH C ONMCaHHOM HWKe Ipouexypon: 
a) DdextuBuoctTs oOxapyxeHua CPC Tapupyetca No YacTHaM Cc AMaMeTpOM 93JIeKTpHYecKoH NoABwKHOCTH 10 u 
15 um. CPC umeert scdexTuBHOCTb MoycueTa, NpeBbIUarolly!o WIM paBHyro 50 % upu 10 HM uM MpeBbILaroLly10 


wim paByyto 90 % mpu 15 HM. 


b) TapupoBouHbIM a9po30siem ABJIAeTCA MacyIo Emery. 
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AONOJIHEHHE D K JOBABJIEHHEO 7. TEXHHYWECKHE TPEBOBAHHA 
B OTHOWMEHHN JOMOJIHMTEJIBHBIX JAHHBIX 


Kak npeqmucprBaetca Bu. 3.2 qoOaBneHua 7, IpeqOCTaBIAIOTCA aHHble, cofepxaHeca B TaOMMUax A7-7 u A7-8. 


Ta6snua A7-7. TpeOoBanna B OTHOWeHHH cosepxKaHnaA HIT B OKpyxKatollel cpeze 











TpeOyemble JaHHBIe EXMHUuIbI 
Maccogas koHyeHTpanna HITY B See 
OKpy2Karolleli cpejte (HOTU pass stp) 
UncsenHad KOHWeHTpauna HIT B 
Dee yaCTHIUbI/cM 


okpyxaromel cpeye (DF, * HITU yum stp) 














Taésmya A7-8. TpeOoBanna B OTHOWMeHHN 1apaMeTposB CHCTeMBI OTOOpa npod u u3MepeHna BATU 



























































Tlapamemp Eounuya 

Temnepatypa Ha Bxoje NpoOooTOopHUKa (T engine exit) 

ss @ 
(OKBUBasIeHTHa YKa3aHHOM B XapakTepHCTHKaXx ABuraTeliA TeMIepaType BbIXJIOMHBIX Ta30B Tyr) 
Vi3zmepenuaa Temilepatypa Ha Bxoge pa3z0aBuTessa | (T)) °C 
VngusnayasbHblit pacxoy ra30B 

cT.71/MHH 
(M3mepenupte cexyua 3 uw cexyua 4; IpakTH4eckad olleHKa cexyHH |, ceKuMH 2) 
BuyTpeHHve uaMeTpbl OTACIbHBIX TpyO Aa cexuni 1—4 MM 
JimHa OTIeIbHBIX ceKIHi 1-4 M 
Temmepatypbl CTeHOK OTJ{CJIBHBIX TpyO Aud cexuui 1-4 °C 
Oommii yrom u3rm6a(oB) TpyOKu oTOopa poo cexrun | rpaytycpl 
Tpanuua pa3yena ppaxyui Ds WuKIOHHOrO CelapaTopa (cneyupuKalluA W3TOTOBUTeIA) HM 
TouHocTh pa3ella WMKIOHHOrO celapaTopa (cieuupukalluA U3rOTOBUTEMA) TecaTH4HaA IpoOb 
Uerbipe 3HaveHHA MpOHHKHOBeHHA Hepes pazsOaBuTeb | (HomomHeHHe A, Tada A7-2) TecaATH4HaA IpOOb 
Uerbipe 3HaueHA MpOHMKHOBeHHA JIA TapHpoBKu VPR (gqonomHeHHe C, Tabmua A7-6) TecaTH4HaA IpoOb 
J\pa 3HayeHHaA 9*PPeKTHBHOCTH NOACYeTa AIA TapHpoBKU CPC TecaTH4HaA IpoOb 
Kosddunnent pa30aBieHna WepBol craquu, DF, 
Koodounnent pa3sdaBieHua BTopon craguu (VPR), DF2 

3 3 
Maccosas KOHLeHTpalua YacTuL c HompaBKoi Ha DF;: DF, XH Unassstp MKr/M 
+ 3 

UncieHHad KOHUeHTpallud YacTuL c MonpaBKol Ha DF; u DF,: DF)xDFxHanTUjumstp YacTHIIbI/CM 
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1. [IPOBEPKA KOJLIEKTOPHOLO BJIOKA H FA30BOH JIMHHM HA YTEUKY 


1.1 I[[poueaxypa nposepku Ha yreaky 
Jlo mpoBpeyeHua cepwu ucrbITaHHit KoNeKTOpHEI OnoK u GL npoBepstotca Ha yTeuKy corsacHo cylesyroulel 
npoweyype: 


a) Y30JIMPOBaTb GL or YU3MeCpHTeJIBHOTO OnoKa HITU c TIOMOMIbIO OTCCYUHOLO KilalaHa 1, peryIMpoBodHoro Kilanana 
AWaBJICHUA P, WU AOMOJHUTCSIBHOLO 3allOopHO-BbIITYCKHOYFO KJlalaHa, CCJIN TaKOBOH YCTaHOBJICH; 


b) u307MpoBaTb MpoOooTOopHHK H aHasIM3aTOPpEl; 
C) MOACOCXMHUTb U BKJIOUNTbh BAKYYMHBIM Hacoc AIA MpOBepKH BeIMYMHbI YTCUKH B CHCTeMe; 


d) pu oTcyTcTBHH MOTOKa pa3psxKeHWe B BaKyYMHOM Hacoce IO OTHOIICHHIO K aTMocibepHOMy jaBJICHHIO 
coctapiaeT —75 kIla; mpu HOpMasIBHOM TeMiepaType MW WaBICHHM MOBI pacxoq Yepe3 Hero COCTaBIAeT He 
MeHee 28 J1/MHH. 


1.2 Tpe6opanne B OTHOWIeHHH IpoBepKH Ha yTedKy 


BenwunHa yTe4uKu B CHCTeMe cocTaBliaeT MeHee 0,4 cT. J1/MHH. 


2. IIPOBEPKA KOJIJIEKTOPHOLO BJIOKA H FA30BOH JIMHHH HA YWHCTOTY 


2.1 Tpouexypa npopepku Ha 4UncTOTy 


KomsextopuHsiit 610K u GL npopepsrotca Ha YMCTOTY COrmacHo Cileyrollet mporelype: 


a) w30mMpoBatsb GL oT u3MeputembHOorO O0Ka HITU c MOMOMIbIO OTCeuHOrO KalaHa | u peryHpoBOUHOTO 
KulanaHa Japienns P 1; 


b) us0umposats GL oT npobooTbopHuka HW HOACOeAHHUTb KOHEL JIMHHM OTOOpa poo K HCTOUHUKY HysIeBOro 1ra3za; 
c) mogorpetb cuctemy 4o padoueli Temnepatypbl, HeOOxOAUMOM JIA MIpoBeeHuA H3MepeHHi cozepxanua HC; 


d) BKJIIOUNTb Hacoc oTOOpa MpoO u ycTaHOBHTb BeJIMYHHYy pacxoa, paBHYIO BeJIM4MHe, KOTOpad HCIOb3yeTCA Ip 
MCIIbITAHHAX Ha IMHCCHIO ABuUraTesen; 


e) 3aperucTpupoBaThb WOKa3aHve aHasIM3aTopa COWep7KaHuA HC. 
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2.2 Tpe6oBanne B OTHOLIeCHHH NpoBepKH Ha 4UCTOTY 


2.2.1 Tloxa3aHue cogepoxxanua HC ue npessiuaet | % OT ypoBHaA SMUCCHH ABUraTesiA Ha pexKHMe Masioro ra3a wn | 
ppm (BbIpaxkeHHbIX Yepe3 COAep2KaHNe MeTaHa), B 3aBHCMMOCTH OT TOYO, KaKad BeIM4MHA OONbILE. 


2.2.2 Pekomenodauua. PexomenoOyemca KoHmposupoeamb Kayecm6o é6CacbIGaeMOozO 6O30VXa 6 HaYae uU KOHYe 
ucnbimaHud O6uzamelad U NO Kpalineli mepe Kaocdvill vac @ xode ucnoimanun. Ecau ypoenu HC cuumaromca 
3HaAYUUMeNbHbIMU, MO UX Cledyem yuumbI6amb. 


3. TIPOBEPKA ITEPEXATOUHOLO BJIOKA HA WHACTOTY/YTEUKY 


TIpumeuanue 1. IIpoeepKku Ha uucmomy mozeym Oamb ompuyameronble pe3yvlbmambl U3-3a 3A2pAZHEHUA KOMNOHEHMOG 
nepedamounozo 610Ka UU yme4eK 6 HepedamounoM/Uu3sMepUmMeEbvHOM Oj10KAX. 


TTIpumeuanue 2. Ymeuxa 6 cucmeme npueedem K 6CACbI6GAHUID 6 CUCMeEMY UACMUY OKPyotcarouleeo 6030yxa. 


3.1 Tpovyexypa nposepku Ha 4NcTOTY/yTe4ky 


3.1.1 Jo npopezenua cepuu HcHbITaHui WBuraTesa MepeqaTOuHbI OOK MpoBepseTcA Ha YMCTOTy HM yTeuKy 
cormacHo cileqyromuen mpoleyype: 


a) MoaTb PUIETPOBAHHI pazs0aBIAIOWMi ra3 Yepe3 pas0aBuTeb | Ip 3aKpbITOM OTCe4dHOM kKslaraHe |; 


b) BeJIMUHMHbI pacxoyja ra3a B KAKIOM ITOTOKe pa3esInTeA 2 PaBHbI BeJIMUHHAaM, HUCHOJIBSYCMBbIM IIpH UCIIbITAaHHU 
ABUTaTeJiA; 


c) ycTaHoBuTb DF, Ha caMoe HuKHee 3HadeHHe VPR. 


3.1.2 Korga u3mMepeHHble MaccoBble HW YMCICHHbIc KOHIWCHTpalluu HITU crabviM3upyrOTca, perHcTpupoBaTb TaHHble 
B TedeHHe KaK MHHMMyM 30 c. 


IIpumeuanue. Texnuonoeuveckaa cxema npoégepku Ha Yucmomy nepedamounoeo b.10Ka nokasauna Ha puc. A7-4. 


3.2 Tpe6oBanne B OTHOWMIeHHH MpoBepKu Ha 4NCTOTY/yTeaKy 


3.2.1 30-cexyHaHaa ycpeqHeHHad MaccoBas KOHeHTpauua HIT (HTUmass_ STP) cocrapnaer Menee | mxr/M’. 
3.2.2 30-cekyHqHad ycpeqHeHHad 4YucieHHad KOHYeHTpauHa HITY (HIT yum stp) COCTaBIAeT MeHee 2,0 yacTuu/cm’. 


3.2.3 Pekomenjzauua. Eciu nposepKka ua wucmomy Oaem ompuyamerouHollt pezyjbmam, Cucmemy cHayala caedyem 
nposepumb ua ymeuxy. Ecau ymeuxu He o6Hnapyocenbl, credyem ocmompemb u npoMbImMb KoeKMOpHolli pezepeyap 
YUKNOHHO2O cenapamopa. Ecau npoéeepKa ua uucmomy é6ce-maku Oaem ompuyamedoHolli pesyiebmam, 603MOICHO 
nompeoyemca NpoMbIMb UU 3aMeHUMb OMpe3KU CucmeMbI Ombopa npod. 
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Cexyna 5 
OtTceyHon 
knanaH 2. | OMMbTpPOBaHHbIN pasbaBnAy 
‘Oui ra (Bosyx unui N,) 1 Axanusatop CO, 
<10 ppm CO, Mpvdop ana usmepenua [CO}ai, 
Nogorpesatenb 
a30aBnaloujero Maccbl HnTU 
° ‘ HoTUmi 
rasa 





NogkaynBarouynin 
Hacoc 


Pa36asuTenb 1 

Otceynot <> (DF, s = 8-14) 

knanau 1 

VisnuwHun 

notok VPR 

Bpinyck Npu6op ana u3smepeHna 
pa36asutena 1 uucna HnTU 





HATUni 


meee []0T0K 





@unbTpoBaHHbii 
pas6aBnalolun ra3 
(OObINHO BOspyXx) 


—— OtcyTcTBve noToka 




















Puc. A7-4. Texnosormueckas CXeMa NpOBepKH HepesaTouHoro O10Ka Ha 4UCTOTY 


4. OBPATHAA TPOJYBKA KOJWIEKTOPHOLO BJIOKA 


Jia O4UNCTKN IIpoOooTOOpHUKOB Vi JIMHMU oT6opa TIpoo ceKWMu lor HecropeBiulero TOMIMBA OCYITCCTBIIACTCA 
oOpaTHaa TIpOAyBKa CeKUWHU 1 Bo BpeMaA 3allyCKa MH BBIKIIIOUCHHA ABUHTaTesiaA, KaK WOKa3aHO Ha PHC. A7-5. 
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Puc. A7-5. Texnosiormueckan cxema OOpaTHoi NposyBkKu cekynn 1 
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5. M3MEPEHHE naT4 B OKPY2KAIOIMJEM CPEJIE 


5.1 Odume nos0oxenna 


5.1.1 jo wu nocne ucnbiranud ABuraTea 3aMepsAIOTCA MaCcOBasd HM YMCIICHHad KOHUWeHTpauuu HITY B OKpy>xalollei 
cpejle, pelipe3eHTaTHBHEle JIA BO3TYXO3aO0pHUKa BUTaTesA, UW COOOMIaIOTCA Kak CpesHee 3HAYeHMe ITUX JBYX M3MepeHHit. 


5.1.2 Pekomengjauna. [1a nonyuenua penpezenmamuésnocmu 6 3aKpbimou UucnbImamebHOuU Kamepe 
pexkomenoyemca Oelamb 3aMepbl 4uacmuy 6 oOKpyocaiolyeli cpede 60 é6Bpema pabomel Oeuzameana. Tlepéeoiii 3amep 
okpyorcaroweu cpedbi ciedyem Coelamb KaK MUHUMYM Yepe3 J MUN NOCHe 3anycKa Oe6uzame.A. 


5.2 [poueaypa or6opa HiT B okpyxxKarouleli cpeze 


Maccopas HW 4nCIeHHad KOHUeHTpayuu HIT B oKpy2Karollle cpefe, pelpeseHTaTHMBHbIe Id BO3TyXo3a00pHHKa 
Buratesa, oTOMparOTCa CIIeLYIOWMM O6pa30M: 


5.2.1 Mertog 1: or6op 4epes Bbrityck pa3OaBuTess | 
J\na oTOopa Yepes BbIITycK pa30aBuTena | UctOmb3yeTCA CHcTemMa OTOOpa Mpoo u H3MepeHHaA HIT. 
IIpu or6ope mpo6 Yepe3 BEIyck pa30aBuTesa | UcMOMD3yeTCA CleAyroulad Npoueyypa: 
a) Ilepexppits nogauy pa3sOaBsaroulero ra3a B pa3z0aBuTeb | OTCe4UHbIM KalaHoM 2 HW yOeAUTECA, YTO OTCeUHOM 


kylanaH | 3aKDpBIT. 


b) Pexomendauua. Kozda nepexpvieaemca nomox pa3baéisioweeo 2a3a, cledyem ue OonycKamb nepeepesa 
Hazpesamena paz0aelAlowezo 2a3a. 


Cc) IIpocneguts, YTOObI 3HaueHHA pacxofla ra3a B Ka@KIOM IOTOKe pa3esIMTeA 2 Opin paBHbI 3HaAdYCHHAM, 
HMCHOJIB3YCMbIM BO BpeMsA HCIIbITAHUA ABHTaTesA. 


d) Korga YW3MepeHHble MaccoBad HU YHNCJICHHaA KOHUCHTpanuu HITU cTaOMsM3upyroTcs, perucTpupoBatThb JaHHble Kak 
MUHUMYM B TedyeHe 3 MHH. 


TTIpumeuanue. Texnonoeuueckaa cxema u3mepenua HiT 6 oxpyorcaroiyeu cpede no memooy I noka3zana Ha 
puc. A7-6. 


Takai cCxXeMa WCHOub3yeTCA TOJIbKO B TOM culy4ae, eCiIM pacnmosoxKeHHe BbIITyCKHOrO OTBepCTHA jaeT 
TIpecTaBUTebHYy!O Upoby Bo3szqyxXo3ab0pHHKa ABHTaTesA. 
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Section 5 
OtTceyHon 








Knana 2 |ounbTpoBadubii pasGaBna- Axanu3atop CO 
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[CO]: 





fOLMM ras (BOsayx Munn N,) 
<10 ppm CO, Npu6op ana usmepeHna 


maccbl HnTY 
HoTUmi 


















Nogorpepatenb 
pa3s6aBnatouero 
rasa 





LnknoHHbin 
cenapatop (1 MKM) 
Notok = 25 +2 cr. n/MuH 












NogkaynBarouynin 
Hacoc 






Pa36aButenb 1 
OtceuHoit K> (DF,.; = 8-14) 


knanau 1 








T= 60°C 415°C 





VisnnuwHun 
notok VPR 





Npu6op ana u3smepeHua 
yucna HnTY 


HATUni 





NpegctasutenbHaa 
npo6a Bo3szyxa BO3pyXxo- 
3a6opHuka ABuratena 





@unbTpOBaHHbIiii 
pa3s6aBnalolun ra3 
(O6bINHO BOspyx) 

















mu ]0TOK 





—— OtcyTcTBve noToka 











Puce. A7-6. Texnoslormueckan CxeMa H3MepeHHaA 4aCcTHIL B OKpy2KalollleM BO3yxe 


5.2.2 Mero 2: JonomHNTeIbHad CucTeMa u3MepeHua HIT 


5.2.2.1 JlonomHutebHad cucTeMa oTOopa po u u3MepeHua HITU B OKpyxalollel cpeye oTBeuaeT CieyIOUIMM 
TpeOoBaHHsM: 


a) cucTema oTOopa mpoO HiT4 B oxkpyxKarolllel cpefe COOTBeTCTByeT cOJepxKalluMca B AoNomHeHHU A K 
HacTosemMy OOaBIeHHIO TpeOOBaHHAM B OTHOLMCHHH ceKMH 3 4 ceKIWHH 4 cHcTeMbI OTOOpa p06; 
b) HoaTUmi, VPR u nnTUni cootBetctByroT JonomHeHuaM B u C kK HacTostemy 2O0aBJIeHUtO; 


c) BXOHOH MaTpyOoK cucTeMbI oTOOopa mpod HITU B OKpyxKaroulel cpeyze pacnonaraetca B Mpeyemax 50M oT 
BXOJHOFO CeYeHHA BO3AYXO3a0OpHuka ABHTaTesA. 


5.2.2.2 [pu orOope mpo6 c MOMOMIbO JOMOJHUTeIBHOM CUucTeMbI OTOOpa poo u u3MepeHua HITU ucnomb3yetca 
cnleyyroulad Wpowexypa: 


a) TIPOCJICIHTb, YTOOBI 3HaueHHA pacxoya ra3a B K@KIOM KaHasie pa3esIMTea 2 OpuIM PpaBHbI 3HaAYCHHAM, 
HMCHOJIB3YCMBbIM BO BpeMsA HCIIbITAHHA TBUTaTelA; 


b) Kora U3MeCpeHHble MaccoBble HW YHNCJICHHbIC KOHUCHTpanHu HATY craOumM3upyroTcs, PerucTpupoBaTb aHHble 
KaK MHHHMYM B TedveHHe 3 MHH. 


5.3. Tpe6oBaHna B OTHOMIeHHH 4acTHI B OKpy:Karolleli cpeze 


5.3.1 Coo6OujaroTca TpexMMHyTHbIe yCpeqHeHHbIe 3HayeHHa MaccoBoi KOHWeHTpayMH HATU (HITU mass stp) H 
YHuCIeHHOK KOHWeHTpayuu HAT c nonpaBKoli Ha DF, (DF < HIT yum stp). 


ITpumeuanue. Yposenb maccogou KoHyenmpayuu HaTT 6 oKpyoicaroweu cpede moocem Obvime Husce LOD npubopa 
HT Umi. 
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5.3.2 Pekomenfauna. Cpeduee 3Hauenue Konyenmpayuu uaTYni c nonpaexou Ha DF» OonscHo Ovimb bonewe 
OecAmukpamuozo 3HaYeHUA, 3aMepeHHOzo NpUu nposepKe Ha Yucmomy. Ecau maxkaa nposepKa Oaem ompuyamenouoi 
pe3yilbmam, cledyem npoeepumb pabomy cucmembi (MecmononoICceHUuA KIANAHOG, 3HAUeHUA PACXOOd 2a3a, OaBeHUA U 
memnepamypol) u nogmopumb u3sMepeHUA. 


5.3.3 Pexomenodauua. Ecau ypoenu naTY 6 oxpyorcaroweu cpede cuumaromcaA 3HAYUMebHoIMU, MOzda UX CIedyem 
NDUHUMAMb 6O BHUMAHUe. 


6. IPOBEPKA TAPHPOBKH KOS®®UMHEHTA PASBABJIEHHA VPR 


6.1 Kosddunuents: pasbapnenu1 VPR (DF2), KoTopble MpeazmoNaraeTcA MCHOIL30BaTb BO BPeMA HCMbITAHHA 
UBUTAaTeIIA, IPOBEPALOTCA C MOMOLIbIO Cie YIOWIMX KOMIOHCHTOB: 


a) ra30aHamM3aTop CO;, cooTBeTcTByIOWIMi JonomHeHuI0 B k ZOOaBeHut0 3; 
b) ceprud@uuuposaHupii ra3 CO BBICOKOM KOHIeHTpalHH c YncTOTOM CO, 2,0 (Gombe 4em 99,0 %). 
TTIpumeuanue. Mucmpykmueneii mamepuan npueeden 6 mome II "Memoouxu cepmuquxayuu aeuayuoHnolx 
Oeuzameneu no amuccuu" Texnuyeckozo pyKoeodcmea no oKpyacaroweu cpede (Doc 9501); 
c) MOCOeqMHUTh ra30aHamu3aTop CO, Kk BEIxony VPR c MOMOLIbIO COCAMHUTeIbHOrO TPpOMHUKa BO W30exKaHHE 
MOBBIMICHHA TaBIeHuA WpoOE! CO); 


d) nogcoequHuTs ra3 CO, BbICOKOM KOHWeHTpalHu kK BxoZy VPR c ucnoub30BaHHeM COeMHUTeIbHOrO TpOMHUKa UH 
perysMpoBoyHoro KilalaHa MOTOKa [Id CO3qaHHA WaBseHHa Ha Bxowe VPR, cooTBeTcTBy!loOllero yCJIOBHAM 
MCIbITAHHA JBHTaTess; 


e) oOecieuuTh Ha BxoOe VPR Takoli 2Ke pacxoy, HU AaBllenHe TIpoOnI Ta3a, KaK HM BO BpCMdA HCIIbITAHHA TBUTaTesA. 


ITpumeuanue. Texnonoeuveckaa cxema nposepku Koa@quyuenma pazbaenenua VPR noxaszana Ha puc. A7-7. 











Bpinyck 
re P 
[a3 Co, 
BbICOKON Se i 
| KOHUeHTpayn | Wecnan 
Avanu3atop CO, 
O@unbTPpOBaHHbii 


pa3baBnatouni ra3 
(Bo3gyx unu N,) 
< 10 ppm CO, 




















Puc. A7-7. Cxema npoBepku Kospunnenta pa30aBsennua VPR 
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6.2 Kosdduunent pa30asnenua VPR (DF2) mpoBepsetca c MOMOLIbIO CuIeAyIoWel MpoueLypyl: 
a) mporpetp VPR u yOequteca, 4TO JOCTHrHyTHI padoune TemMepaTypyl; 


b) mpoBepnts, 4ToOnI BxOoAHOM MaTpyOok VPR BcacpiBal NOTOK pod; 
C) COOTBETCTBEHHO MporpeTb avasm3atTop CO, uv NOATOTOBUMTbCA K perMcTpaluu WaHHBIX; 


d) BBeCTH COOTBeTCTBYIOWIM HyIeBOM TapHpoBONHBbI ra3 B aHamM3aTop CO, Hu mpou3BecTH HeOoOxos,uMyr0 
HacTpoliky mpHOopos; 


e) BBeCTU COOTBeTCTBYIOLIMH TapHpoBOUHBIii Ta3, KOHUWCHTpawvA KOTOPOrO COOTBeCTCTBYeT 90 % HOMMHAaIIbHOrO 
3HayeHua FS aHasIM3aTopa CO, ASIA BCeX TOWIeKallux UCIOJIb30OBAHHIO WMalla30HOB, H COOTBCTCTBCHHO 
HaCTpOUTh HU 3aperuCTpupoBaTb YpOBHH YCHJICHHA; 


f)  oOecne4uTh Hayexaliuit ypoBeHb ToTOKa mpoOpl B aHaH3aTop CO, (MoxeT MoTpeOoBaTBCA Hacoc BBbILIe 10 
HMOTOKY OT aHau3aTopa CO>); 


g) WomaTb ra3 CO, BbICOKOM KOHIeHTpallun Ha Bxoq VPR, oOecneunB HalMune M3IMIIHeroO MOTOKa Ha BBbIITycKe 
BbILe 10 HOTOKy OT Bxoga VPR. 


h) yctanosuts VPR ua 3HayeHue KoIpPpuLneHTa pazs0aBIeHHA; 


i) HaCTpOuTb peryMpoBounsili KJlalaH WOTOKa Ha BXOe VPR, co3qaB HayqeHve TaBsieHuaA, AMUTUpPyrousee WaBsICHHe 
TIpoOBI HWwKe OKpy2Katousero AaBICHHA Ha BXOe VPR TIpH NpoBeyeHuu U3MepeHHua HITUni Bo BpeMA HCIIbITAaAHHA 
ABUTaTesiA; 


j) oroOpats mpooy BprxromHoro noToKa VPR c mMoMoU{bIo ra30aHamM3aTopa CO%; 


k)  korga Noka3aHua ra3oaHaH3aTopa CO, craOusIM3MpyIOTCA, 3aperMcTpupoBaTh MOKa3aHuA KOHIWeCHTpanun CO, kak 
MHHUMYM B C€MH TOUKaX W3MepeHHA B TedeHHe 3-MMHYTHOTO MepHosa HW paccunTaTb CpeHIOIO BEIMYHHY; 


1) paccuuTaTb cpefHee 3HayeHve DF, kak OTHOWeHHe cpeqHHX 3HaueHHii u3MepeHua CO, u KOHWeHTpayHu 
cepTuduuMpoBaHHoro raza CO2; 


m) MOBTOpHTb onepauMu B mm.6.2h)-6.21) Bemme Wa Kaxoro 3HayeHHa pa30aBneHua VPR, nojexatyero 
YCIOJIb3OBAHHIO BO BPCMA HCIbITAHHA ABUTaTeA. 


6.3 PaccunTanHble cpequne 3HaueHua DF, cpaBHuBaloTca C pe3yIbTaTaMM TapMpOBKH KOMIICTeCHTHOM adopaTopun. 
Ecru pa3Huua: 





a) MeHbIue wim paBHa +10 %, ucnomb3yroTca 3HaueHHA DF, TapHpoBkKH KOMMeTeHTHOH JabopaTopuH; 





b) spe +10 %, 3HaveHna DF, VPR nostopHo onpeyematoTcs 10 TAPHPOBKe KOMICTeEHTHONM JabopaTopue;t. 


TIpumeuanue. Mucmpyxmuenoii mamepuaa o6 ucnorb306anuu akK6UeaeHMHOU MemoduKU npueeden 6 mowme II 
"Memoouku cepmuqguKayuu aguayuonnolx Oe6u2zameneu no amuccuu" Texnuueckozo pyKoeodcméd no oKpyorcarolel cpede 
(Doc 9501). 
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TIpumeuanue 1. M3noncenusie 6 Hacmoawem Oobaelenuu npoyedypbl KacaiomcA onpedeneHuA nonpasounbix 
Koam@quyuenmoe Ha nomepu 6 cucmeme omObopa npoo u u3zmMepeHUA HeMeTYIUX TBepABIX YacTuL (HITY), 3a ucKIIOYeHUeM 
mepmMoqdopemuuecKkou nomepu 6 KoeKmOpHOM O10Ke, KOMOpaA BKIIOUeHA 6 COObWaeMbIe OAHHbIe Co2nacHo OobaBlenuto 7. 


ITIpumeuanue 2. B cucmeme om6opa npo6é u u3zmepenua HiTY Heobdxodumo ucnolb306amb OnUHHYyIO, Oo 35 mM, AUHUIO 
omoopa npoOd u npedycmompemb HecKOlbKO KOMNOHeHMOe Ombopa npob u Uu3sMepeHUA, UMO MODCem NpUBecmU K 
3HaYUUMebHOU Nomepe yvacmuy — nopadKa 50 % maccoi HITT u 90 % yucaa HATY. Tlomepu vacmuy 3aeucam om pa3zmepoe u 
makum oOOpa30m 3aeucAm om peocuma pabomel Oé6uzamelA, KOHCMpyKYyUU KaMepbl C2OpaHUuA U 6O3MOIKCHO OpyeUux 
qdbaxmopoe. H3n0scenHble 6 HacmoAeM OObaBAeHUU NPOYeOypbl NO3Z6O1AIOM OYeHUMb’ NOMepu YacmuyY. 


IIpumeuanue 3. Oyenka nonpagounvix Koad@duyuenmoe ua nomepio 6 cucmeme oOcHoé6bIBaemcA Ha cAedyIoWwUx 
Oonyiyenuax: HITY 6 6bIXOOHOM niocKOcmU 6bIXIONHOzO Cconja O6Uu2amenA UMeIom sJOzapuddmuyecKU HOpMabHOe 
pacnpedenenue, nocmoannoe 3sHauenue adqekmuenou naomuocmu uaTU, duxcupoeannoe 3nauenue 2eomempuueckozo 
cmaHoapmuozo OMKIOHEHUA, O2panu4uBearolyee MaccoBylo KoHYeHmpayuio HTY Oo npedena OONapyoIceHUuA, MUHUMAIbHYIO 
epanuyy pasmepoe uacmuy 6 0,01 Mkm u KoazyaayuaA omcymcmeyem. 


TIpumeyanue 4. B npednazaemom 6 Hacmoawem OobaeneHuu memode UuCcnoOb3yIOMCA OaHHble U Uu3MepeHUA, 
u3zn0dceHHble 6 OobaenmeHuu 7 u OOnOMHeHUAX K Hemy. VcnoeHole O6O3HAUeHUA U ONPedeNeHUA, KOMOpble HE nNPUBedEHDI 6 
Hacmosiyem OobasleHuu, Onpedelenb 6 Oobaenenuu 7 U OonOMHeHUAX. 


1. OBLME TOJOKERNA 


1.1 Bcucreme or6opa mpo6 vu u3Mepenua HIT YacTulbl OcesqaloT Ha CTeHKaX CHCTeMbI OTOOpa poo oy elicTBHeM 
Me€XaHH3MOB OCaKJeHHA. OTH MOTepH Kak 3aBHCAT, TaK HU He 3aBHCAT OT pa3MepoB. He3aBucajax OT pa3MepoB 
TepModopeTu4ecKasd NOTepA B KOJWJICKTOPHOM Oy0Ke yka3aHa B II. 6.2.1 WoOaBneHua 7. 


1.2 O6uiaa noTepa yacTu B cucTemMe oTOopa mpood vu u3MepeHHa HITU, 3a HCKIIOUeHHeM KOJIIeKTOpHOrO OsI0Ka, 
Ha3bIBaeTCA HOTepeli B CHCTeMe. 


1.3 HeoOxoqumMo IpHHuMaTb BO BHUMaHve pacupeyesenve HITU no pa3MepaM, MOCKOJIbKy Me€XaHH3Mbl TOTepH 
3aBMCAT OT pa3Mepa YaCTHY. ITH 3aBHCALIMe OT pasMepa YACTHI MOTEPH KOJIMYCCTBEHHO BbIPAKaOTCA B BU JOM wacTuL 
J{aHHOrO pa3Mepa, KOTOPbIe IpOHUKaIOT Yepe3 cHcTemy OTOOpa pod. 

2. OTPEXEJIEHHA, AKPOHUMBI 1 YCJIOBHBIE OBO3SHAYUEHHA 


2.1 Onpenenenna 


B Tex cyrydaax, KOra B HaCTOALIeM qo0aBleHun ynotTpeOAroTca TIPHBCCHHbIe HWKe TeCpMHHbI, OHH UMeCIOT 
cyetyrouwe 3HadyenHaA: 
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Ajpoodunamuueckui Ouamemp uacmuuyol J\uametp ccdepwueckol 4acTHIIbI C OTHOCHTeBHOM MIOTHOCTbIO, paBHOli 
IVIOTHOCTH CHHUUbI, KOTOPat MMeeT TaKy!IO 2K KOHCYHYIO CKOPOCTb OcaxKeHHA, KaK MH MCKOMad YacTULa, TakoKe 
Ha3bIBaeMBbI "KaCCHYeCKHH aspoyquHaMHyecKni WuameTp". 


Atuamemp 3nekmpuyeckot nodeustcnocmu uacmuusl. Juametp chepuueckol uacTHIIbl, HMerIOIHi TOUHO Taky!0 2%e 
HOJ{BUWKHOCTb B 3JIEKTPHYeCKOM TOsIe, KaK MW HCKOMad YacTulla. 


Alona nponuxnosenua, OTHOUIeHve KOHICHTpalluu YaCTHI, HWKe MO MOTOKy HM BbIIIe MO MOTOKy OT 3JIeMeHTa CHCTEMBI 
oTOopa poo. 


Komnemenmnuaa nabopamopua. Vicnitatenbuaa u TapupoBouHasd sladopaTopua, KoTOpasd pa3pa0aTbIBaeT, BHepsxeT 
IIPHMeHAeCT CHCTeMy KauecTBa, OTBe4aIOUIyIO MacuiTaOaM ee JeATeJIbHOCTH, B COOTBETCTBHM CO cTaHyapToM 
VMCO/IEC 17025:2005 (spema oT BpeMeHH W3MeHAeMBbIM) Mex yHapoqHon opraHH3alHu 0 cTaHyapTu3alHu WIM Cc 
9KBUBAaJICHTHBIM CTaHapToM UM jd KOTOPOH MpeqHa3sHayena HU JelicTByeT MmporpaMMa TapupoBKH OOopy AOBaHHA, Cc TeM 
YTOObI OOECHEYHTL OTCICXKMBACMOCTL OCYIICCTBIACMBIX JaOopaTopHeli U3MepeHHi u TapupoBKU To MexzyHapogHon 
cucTembl equuuy (CU). ObuynanbyHon axkpeszutTayuu sabopatopuu 10 MCO/IEC 17025:2005 ue tpebyertca. 


Maccoeaa konuenmpauua uacmuy. Macca uactuly Ha eqMHMIy OObeMa TIpoost. 
Maccoeoiit undexc amuccuu uacmuy. Macca uactu, UCIyCKaeMbIX Ha eQMHMLy pacxoyeMol Maccbl TOMJIMBA. 


Henemyuue meepovoie uacmuys (xnTY). Uicttyckaembie 4acTHulbl, IpUCyTCTBYIOMHe B BbIXOJHOM TWJIOCKOCTH BBIXJIOMHOTO 
coma raz30TypOMHHOro ABHraTesA, KOTOpble pH HarpeBaHHu WO Temiepatypbl 350 °C He ucnapsroTca 


Tomepa yacmuu, Tlotepa yYacTHI BO BpCMA TIpOxoO7KTeCHuA Wepe3 CHCTCMY oT6opa mpoo. Takaa mloTepA UMCeT MCCTO H3-3a 
pa3JIM4HbIX MCXaHH3MOB OCAKTCHUA, HEKOTOPbIe H3 KOTOPBIX 3aBUCAT OT Pa3MepoOB. 


Pacnpedenenue uacmuy no pasmepam. Ulepesenb 3HaueHu MaTemMaTHYeCcKON (yHKIMH, KOTOpad OOO3HauaeT YHCIICHHYIO 
KOHI[CHTpalHi0 YaCTHL COrIacHo HX pa3sMepaM 


Tuxaonnoiit cenapamop. Oryenenne yactul Oonee KpyMHOro YeM YCTaHOBJICHHbIN asposHHaMuyecKH WHaMeTp pa3sMepa 
3a CYeT BpalljaTebHOro UM rpaBHTalMoHHoro 9ddexta. Yka3aHHblii rpaHH4Hbii aspowMnamMuyecKHH WuamMeTp 


COOTHOCHTCA C IIPOWCHTOM YaCTHI KOHKpeTHOrO pa3Mepa, NPOHNKarlouyux yWepe3 UMKJIOHHBIM celapaTop. 


Tuciennaa Konuenmpauua vacmuy,. Uncno vactuty Ha enMHuIy oObeMa Mmpoosl. 


ducnennoiit undekc amuccuu uacmuy. Uncio wacTul, UCIlycKaeMbIX Ha e{MHMLy pacxoyeMOl Maccbl TOMJIMBA. 


2.2 AKpOHMMBI 


HoATY Hemeryaue TBepybie YacTulbl (cM. onlpeyeeHue) 
HaTUmi IIpu6op Wa W3MepeHuA MaccbI HeeTYYHX TBEPAbIX YacTUuII 
HaATUni IIpu6op a4 u3MepeHua GucIIa HeIeTyYHX TBEpABIX YacTHIL 


cT. J/MHH CraHjapTHble JIMTpbI B MHHYTy (MTpbI B MHHyTy pu STP) 


CPC KoueHcaltwOHHbIl CUeTUHMK YaCTHIL 
STP CocrosHue npuOopa pu craHyzapTHou Temmepatype 0 °C u yaBnennu 101,325 xa 
VPR YoIOBNTeNIb ETYIUX YacTHIL, 
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El mass 
Elum 
€ 


fien(D m) 


fy(Dn) 


Di 
kp 


Kg1 mass 


Kp num 


Kthermo 


HAT nass EST 


HIT YG yum_est 


HIT Unass EP 


2.3 Ycuopubre 0603Ha4eHHA 


0,997Dm 


2a = «3 e 

1+ ae (1,165 +0,483 Xe 2a ), Oe3pa3MepHbIM NMompaBouHblit Koopdpuynent KaHHMHrama Ha 
m 

MpOCKaJIb3bIBaHHe 

Kosdunuent pa30aBsieHua WepBol cTayqun 


Kosdduuuent pa30aBsienua BTOpoi ctaguu (VPR) cormacHo TapHpoBKe 


kp X(273.15+Tj)xC¢ 


2 
Re aes Koopduunent AHpdpy3suu yactuy, cm’/c 
m 


J{uametp 9u1eKTpHyueckoit NoABMKHOcTH HITU, MKM 
Teometpvueckuii cpeqHuii Wuametp, MKM 


CymMa kBaj[paTOB OTHOCHTeJIbHOM pa3HHUbl MeKY U3MepeHHOM U pacueTHO! MaccoBoOli HM 4MCIIeHHOM 
KOHI[CHTpalHAMu C MompaBKol Ha pa3s0aBleHve 


Maccospiii HHeKc 9MuccuH HITY c nompaBKol Ha TepMOopeTHYeckHe MOTepH, B MI/KI TOMJIMBAa 
UncieHHbiit HHAeKc 9Muccuu HIT c nompaBKoi Ha TepModopeTHueckHe MOTepH, B YMCIO/KT TOMIMBAa 
Kpurepuii cxogumoctu (110°) 


@MynkyuA WorapudmMuyeckn 
CTaHJapTHOLO OTKIOHEHHA, 6, HW TEOMeETpH4ecKoro cpesHero AMametpa, Dy 


HOpMaJIBHOTO =paciipeesIeHuAa c TlapaMeTpaMu TeOMeTpuYyeCKOTO 


DynHKuHA jlorapHdMuyecku HOpMaJIbHOrO paciipeyeseHvA UNCIa WacTHI B BbIXOHOM TJIOCKOCTU 
BBIXJIOMNHOLO COMIa ABUTaTesiAa 


BuyTpeHHMii Auametp i'° oTpe3ka JIMHUM OTOOpa p06, MM 
1,3806 x 107° (r-em)/(s?-K) 


Tlonpapounpii Kospduunent EI,,,,, Ha CHCTeEMHbIe NOTepH 6e3 MoMmpaBkKu Ha TepModopeTHyecKyrO HOTeprIoO 
B KOJIICKTOPHOM OyI0Ke, mxkr/M> 


Tlonpapounsilt Kosp@uynentT EI yu, Ha CHCTeMHbIe NOTepu Oe3 MompaBKH Ha TepModopeTHyecKy!o0 TOTepiIo 
B KOJICKTOPHOM On0Ke, YHc0/cM” 


TlonpaBouHpiit KoapdulMenT Ha TepModopetuyeckyloO MOTeplO B KOJUIEKTOPHOM OsI0Ke, yKa3aHHbIii B 
m1. 6.2.1 no6aBsenua 7 
a 273,15+T; 101,325 
67,3 x 10 3 yx (FR) x (A) x ( 
296,15 Pi 
POBOUHOTO raza, MKM 


406,55 
T{+383,55 


), cpeqHAd JWIMHa CBOOO_HOrO Mpobera TpaHcnopTu- 

OueHka Hepa30aBJIeHHOM (T. ec. C MompaBKo Ha pa30aBeHue) IpHOOpHO MaccoBOl KOHIeHTpallMn, 
3 

MKI/M 


OteHka Hepa36aBsIeHHOH (T. e. C MompaBKoi Ha pa30aBeHHe) MpHOopHOi 4uNCMeHHOM KOHIeHTpalMH, 
quci0o/cm? 


OueHka maccoBoii KOHUeHTpalun HITU B BBIXOQHOM TOCKOCTH BBIXIONMHOrO coma ABMTaTens, 
yka3aHHOli B pa3qeme 4 HacTostero WoOaBNeHHa, 6e3 MompaBKH Ha TepMoWopeTM4uecKNe MoTepu B 
KOJUICKTOPHOM Oy10Ke 
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Tom IT 





HAT Yum EP 


HIT U nass STP 
HITU jum stp 


nmass(Dm) 


nnum(Dm) 


ni(Dm) 


nbi(Dm) 


Q 
Re 


OueHka dvcNeHHO KOHWeHTpauMu HITY B BBIXOAHOM WWOcKOCTH BBbIXMOMHOrO comma ABuratems, 
yka3aHHoli B pa3qeme 4 HacTosiero WoOaBNeHHa, 6e3 MompaBKH Ha TepModopeTH4ecKNe MoTepu B 
KOJUICKTOPHOM Oy10Ke 


Pa30aBieHHas MaccoBas KOHUeHTpala HAT mpu cocrosHuu npuOopa STP, m«r/M° 
PasOapieHHas YMCHeHHad KOHNeHTpala HIT pu cocrosHun npu6opa STP, uucio/em® 


Jona IpOHUKHOBeHHA YaCcTHI, Yepe3 cucTemy OTOOpa MpoO Hu Uu3MepeHHA B WeOM AIA HITUmi 6e3 
TepModbopeTH4ecKHX MOTepb B KOJWICKTOPHOM O0Ke pH IeCKTPHYeCKON NOABMKHOCTH YaCTHI pasMepoM 
Dm 


Jlonad MpOHHKHOBeHHA 4acTHIL Yepe3 cucTemy oTOopa poo Hu u3MepeHuaA B eNOM AIA HITUni 6e3 
TepModbopeTH4ecKHX MOTepb B KOJWICKTOPHOM O0Ke IIpH IIEKTPHYeCKON NOABMKHOCTH YaCTUI pasMepoM 
Dm 


Jona TIPOHHKHOBCHHA YWacTHY, JA i'° KOMIOHEHTa CHCTeMBI oT6opa IIpoo YW W3MepeHuAa 


Joa IpOHUKHOBeHHA YacTUL Yepe3 u3rH6 WHHUM OTOOpa MpoOO Aya i'° KOMMOHeEHTa CHCTeMBI OTGOpa mp0 
MM M3MepeHHa 


Upunstas 9dbexrupnas miotHocts HIT, r/cm” 
IIpuuatoe reometpiyeckoe cTaHyapTHoe OTKMIOHEHHe JOrapHpMNYeCKH HOPMAaJIBHOrO paciipeseuweHuA 


Tlorok TpaHcnoptupyromlero raza B i“ OTpeske WMHUH OTOOpa mpod, cT. I/MuH 


2X PgasXQi 


yncuo0 PetHombyaca AaAHCIIOPTHpP YyrOulero raza 
3XTXUXID yj” aCe AD prepyons 


TeMMlepaTypa TpaHcnopTupytollero raza B i’ OTpe3Ke IMHUM OTOOpa mpod, °C. 


3. TOMPABOUHBIE KOI®OUTMEHTHI JIA ONPEXJEJEHHA 
MACCHBI naTY HW GWACJIEHHBIX EI 


3.1 Pekomengauna. Jlonpasounoii Koad@duyuenm Elias; HA CUucmeMHble Nomepu — 3MO OMHOWeHUe mMesCcoy 


OUeHeHHOU macco6ou KoHYeHmpayueu 6bIXOOHOU nilocKOcmU é6bIxXIONHOZO Conta Oé6ueamenaA 6e3 nonpaé6Kue Ha 


mepmoqopemuueckyio nomepio 6 KoleKMOPpHOM O10Ke U UZsMepeHHOU MaccoeBoll KOHYeHMpayuel, U OH OoNICeH OvIMo 


paccuuman cnedyrowum o6pa30m: 


nvPM pass EP 


k = 
ene DF, x nvPM mass sTP 


3.2. Pexomengjauna. Jlonpasounoii Koadduyuenm Elum Ha nomepu 6 cucmeme — 3mMO OMHOWeHUe Mescdy 


oyeHeHHou 4YUCICHHOU KoHYenmpayueu 6 6bIXOOHOU NAOCKOCMU é6bIXIONHOZO Conta OéeueamenA 6¢e3 nonpa6Ku Ha 


mepmoqopemuyeckyio nomepio 6 KoeKMOPHOM O1OKe U UZMepeHHOU 4UUCMeHHOU KOHYeHMpayuel, U OH OoOsDICeH ObIMb 


paccuuman credyroiyum obpa3om: 


1/1/18 


nvPM num_EP 


k = ee ee 
EER DE DE, X NUP M ie chh 
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4, TIPOMWELYPA OLEHKH MACCOBOH H 4HCJIEHHOM KOHUEHTPAUMH 
B BbIXOJHOHM MJIOCKOCTH BbIXJIOMHOLO COIMLIA JBUPATEIA 
C NOMPABKOM HA HOTEPH B CHCTEME 


4.1 Pexomengauna. Macca (HITU ass ep) U uucto (HATT ym ep) 6 6BbIXOOHOU nNAOCKOCMU 6bIXIONHOZO Cconja 
Oeuzamena cledyem onpedenamb C NOMOWbIO CleOyiowel NDOYeOypot: 


a) aa uzsmepennoz0 HAT ym spp HAUAMb C NepeOHAaYaNbHOZo 3HAUEHUA HAT U ym ep = IXDF )XDF 2X HAT Q ym, srp. 


b) Jia 2zeomempuueckozo cpedvezo duamempa, Dy, AozapudmuxecKu HOpMalbHOzo pacnpedeneHua pa3zmepo6e 
yacmuy Cledyem npunumMamb nepeonaualbHoe 3HaY4eHue, pasHoe 0,02 uKm. 


c) Hauunaa c nepeonayaneno npunamoix sHayenutt HAT yym_ep U Dg U3 a) Ub), oyenumb maccoBole (HAT nass Ey) U 
yucaeHnole (HAT rum est) KOnYeHmpayuu HATT Cc noMoUbIO CledyiowuXx ypaeHeHuu: 








lum 
ptDin 
HATU mass_EST = > mass Om) x x HATU pum_eP x fign Om) xA In(Dy), 
Dm=0,01u~m 
lum 
HATU num_Est = = Nnum(Dm) x HIATU pum_eEP x fign(Pm) x Aln(Dn), 
Dm=0,01u~m 
rae: 
‘ Si (an Heng) 
oe 2 In(og) 
fignm) 20 In(og) xe 
1 1 7 
Aln(D,,) = - lod atey? ABNACMCA WUPUHOU pPa3sMepHoeo HaKonumMelA 6 HAMYPAlbHOM jozapudme; 
10 


é — ¥ucio Dunepa, a n— 4UCcIO PA3SMePHbix Hakonumeseu Yacmuy Ha OecamuyHyIo OCHO6BY. 


d) Onpedenume pa3znuyy, 6, mexcdy HAT um stp, HAT T nass_ stp U OYeHKAMU YUCTeHHOU KOnYeHMpayuU (HAT Uyum Est) 
HITY u maccoeou Konyenmpayuu (HAT mass est) HATT no nepBOHAUGbHbIM 3HAYEHUAM 6 6BbIXOOHOU NAOCKOCMU 
6bIXIONHOZO CONIA O6uzamelA C NOMOWYb CledyrouezO YPaBHeHUA: 


2 2 
y= DF, x DF, x HAT U yum _srp = HIT U pum_est + DF, x HAT U mass stp — HIT U mass_ EST 
DF, X DF, X HATY yum stp DF, X HAT ass stp ; 


9 
e) L[oemopume amanoi c)—d), usmenad HAT Tym Ep U Dg NOKA O HE yMeHbuUMcaA Oo Menee 1x10™~ 


-9 
f) Iocne mozo Kak 6 ymenowumca do menee 1X10", okoHYamenonoimu 3HayenuAMU HAT ym ep U Ding Oyoym 
3HAYEHUA, C6AZAHHbIE C IMUM MUHUMUZUPO6AHHbIM 3HAYeEHUeM O. 


&) Ucnone3sya WAT Tum ep U Ding uz amana f), HAT U nass Ep OONICHA OblIMb’ ONpedeNeHa C NOMOWeIO CIedyIOWeZO 
6bIPAIICeHUA: 
1 
ym 5 


ptDn 





HIT mass_EP = x HAT U um_ep x fign (Dm) x A In(Dm)- 


Dm=0,01pm 


4.2 Pexomengauua. [pu amux pacuemax ciedyem ucnojb3z06ame 6 yeiom 80 OucKpemubIx pazmepoe uacmuy 6 
Ouanazsone om 0,003. oo I mxm. B 9amom cayyae yucntOo pa3mMepHoIx Hakonumenel Ha Oecamu4uHylo 


ocnoey, n, cocmaeisem 32 (cm. onpedenenue Aln(D,») evoiue). Cymmoi 6 é6blleyKa3AHHbIX ypaBHeEHUAX HAYUHAIOMCA 
npu 0,01 ukm. 
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’ e 3 
4.3 Pexomenyzauna. Ipdexmuenaa naomnocmo naTY Oorscua Oeim’ nocmoanHou u paeHou I 2/cmM no ecem 
pa3smepam yacmuy. 


44 Pexomenjauua. J eomempuyeckoe cmandapmuoe omkaronenue nozapudbmuyecku HOpMabHOzO PacnpedeneHuA 
yucia Yacmuy OosacHo Ovime paseuo 1,8. 


ITpumeuanue 1, Ha cxemamuueckou Ouazpamme (puc. A8-1) ama npoyedypa noKa3aHa Ha2nAOHo. 


3 
TTIpumeuanue 2. Ecau wAaTU nass stp MeHbue uem 1 mKe/M’, OA OOeCneYeHUA cxOOUMOCMU NpOYedypel caedyem 
3 
UCNONb306AMb MUHUMAIbHOe 3HaYeHUe 1 MKe/M’. 


TIpumeuanue 3. M3noncennaa 6 pazdene 3 npoyedypa pewidaema C NOMOLfbIO UMEIOLYUXCA 6 NDOOAICe KOMNbIOMEpHbIX 
npoepaMmo. 


Tpumeuanue 4. Edunuyot Dy, 6bIparceHbl 6 MKM, 4¥MO OMIUYAEMCA OM ZHAUEHUL, YKA3AHHbIX 6 mMabsuYye 6 OObaBNeHUU 7. 




















































































nVPM in Ep JlorapudmMuyecku HOpMasIbHoe 
oO, 
D YHCIICHHOe paciipetesIeHHe ‘ g 
—— f(D.) = DVPM oun ce Fn(DirDines S ) 
TI1orHoctTs, p é™ UncileHHoe TMHeliHoe 
Maccoroe mnnetitioe 3 f (D,,) Hee ee 
DpOHUKHOBCHIC TPD,, Nnasfx(D,,)/6 Mount Nha (D,,) 
Nnas(D,,) 
20, 4%, 
APYTME BBOJIMMbIE BEJIMUMHBI: 9,,,,(D,,) and 1,,..,(D,,) 
Cxoppextuposats HIT... ep 
ae : DVPM is. EST NVPM yim est VKCVIPOBAHHBIE IIAPAMETPBI: o, and p 
uD, 
2 2 
TVPM ya EST nvPM », EST 
_f + 1 Ll 

















BBOJIMMBIE JJAHHBIE W3MEPEHHMA: DF,-u1TY,,.. orp H 








DF, -DF,-1iT4 


‘um_STP 





PaccuntaTb OKOHYATeNIbHbIe 3HAveHHA HIT... pp H HITY,,... ep 
Kg sum =HITY,,,. pp/DF,- DF, niTY,,,, sp 
Kor mass =HIT ass ev! DF;; HIT Gass sre 


YcnoBHoe o603Ha4eHne: 
nvPM - HnT4 


Puc. A8-1. Ureparnsuniii Meroy pacuera Macchi X 4nc1a HIT c HompaBkoli Ha NoTepH, 
Kpome TepModope3a B KOJLICEKTOPHOM O.10Ke 


5. JOJIM TWPOHMKHOBEHHA GACTHI YWEPE3 CHCTEMY B WEJIOM 


ITIpumeuanue I, Honu NPOHUKHO6EHUA YACMUY MenCOy usMepeHuemM mMacco6ou KOHYeHMpayuu HITT u usMepeHuem 
yUcneHHOU KOHYeEHMpayuu HITT pa3ziuunol U3-3A PAZSNUYUA 6 KAHAIAX NOMOKA npoo nocie pa3denumena 2. 
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ITIpumeuanue 2. Honu NPOHUKHO6GEHUA YACMUY MOeyM MeHAMbCA mMeocoy MOUYUKAMU U3SMepeHUA PASNUYHEIX PeICUMOE 
Osuzamena Bcledcméeue UZMEHEHUA pacnpedenenua pa3smMepoé6 wacmuy. 


IIpumeuanue 3. IIpu pacueme nenpepvienoix dynkyui Ona oyenku Oonu nponuknoeenua unu saqbqbexmuenocmu 


nodcuema CPC neobxodumo ciedumb, umobol OHU He ONYCKAaNUCh HUdCe HYsA. 


Tadsmua A8-1. Tpe6yempte 10.11 NPOHHKHOBeHHA FACTHI Yepe3 KOMIOHEHTHI CHCTeMBI OTOOpa p06 u 
wu3Mepenna HIT 



























































Vcroenoe ob03HaY4eHue O 
NUucaHue 
napamempa 

ni(Din) Cexyua 1. Bxoq mpoOoorTbopxHuka kK pa3zemuTeso | 
Noi(Dn) Cexuua 1. Bxoa npoOoorbopHnka kK pa3yemutemo | aa u3rM00B 
N2(Dm) Cexuna 2. Pasnenutenb | k Bxony pa30aBuTesa | 

Cexyua 2. Pasyenutenb | k Bxogy pa30aBuTesa | aa H3rHO0B 
Nb2(Dm) JIMHHM OTOO 6 

pa TIpo 
Nai(Dm) Cexuna 2. PasOasutem | 
(Dy) Cexuna 3. OT BEIxoya pa30aButena | 0 BXONa WMKIOHHOrO 
rie cellapatopa 
(D,,) Cexuna 3. OT BpIxoya pa30aBuTena | 10 BxONa WMKIOHHOrO 

Test celapatopa Jd H3rH00B JIMHUM OTOOpa p06 
Neye(Dm) UnkoHHBI cellapaTop 
Na(Dm) Cexuua 4. OT BbIxoa WMKIOHHOrO Cellapatopa Wo pa3syemutensa 2 

Cexuua 4. OT BbIxoa UMKIOHHOrO cellapaTopa Wo pa3qemutesa 2 
Na(Dm) 

JIA H3ruO0B JMHHU OTOOpa mpo6 
5(Dm) Cexuna 4. OT pa3qenmutena 2 40 HITUmi 

Cexuna 4. OT pa3genmmtena 2 40 HITUmi 704 w3rn00B IMHUN 
Nbs(Dm) or60 6 

pa Tipo 

Nth_m Cexyua 5. M3-3a TrepmModopetuyeckol noTepu Ha Bxoge HITUm1 
No(Dm) Cexuua 4. OT pa3gqenmtena 2 0 VPR 

Cexyua 4. Or pasyenutena 2 40 VPR ana u3rnO0B HHH OTOOpa 
Noo(D mn) 

TIpo6 
Nwer(Dn) Cexnua 5. VPR 
Nerc(Dm) Cexyua 5. SpdextuBuocts noyzcueta (CPC) naTUni 
Nth_n Cexyua 5. M3-3a TrepmModopetTuyeckol NoTepu Ha Bxoye HITUni 
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5.1 Jlo1a npoHMKHOBeHHA YacTHY 4epe3 cucTemy Ho Macce HATU 


Pekomengzauna. O6iwas 0014 nponHuKHoeeHua no macce HATY O14 80 OucKpemHoix pasmepoe uacmuy (D,) om 0,003 
0o I mkM Oonoicna ObImb paccuumana nymem OOvedUHeHUA CONE NDOHUKHOGEHUA YePe3 KOMNOHEHMbL CuUCMeMbI: 


Nmass(Dm) = 1 X No1 X N2 X Noz X 13 X Nos X Neye X Na X Noa X Ns X Nos X Nen_m; 


20e 1) C HUDICHUMU UHOeKCAMU O3HAYdeM OOMU NPOHUKHOBEHUA 4Yepe3 OMOEbHbIE KOMNOHEHMbI Cucmembl OMmbopa NpOOb Uu 
u3smepenua HITT, onpedenennoie e mabsuye A8-1. TIIpoyedypet oyenku Oonelt npoHuKHoegeHua uepe3 omOelbHoIE 
KOMNOHEHMbI NPUBEDEHDI 6 N. 6 Hacmoswyezo OObaBIeHuUA. 


TTIpumeuanue. B 3aeucumocmu om mounou 2zeomempuu cucmembi ombopa npod unTT cucmema ombopa npoo u 
uzsmepenua HITT moocem Ccodeprcamb OobWUee UUCIO OMOeNbHIX KOMNOHEHMOB, 4em yKa3aHo 6 mabauye AS-I. 
5.2 Jlo18 MpoHMKHOBeHHA YaCcTHY Yepe3 cucTemMy No ancy HATH 


Pekomengauna. O6iwas 0014 npoHuKHoeenua no yucay HATY Ona 80 OuckpemnoIx pazmepos uacmuy (Di) om 0,003 
0o 1 mk OonocHa ObIMb paccuumana nymem OOveduUHeHUA OOeli NDOHUKHOBEHUA YePe? KOMNOHEHMbI CuCcMeMbI: 


Nnum(Dm) = 11 X Nor X N2 X Nz X 13 X Nos X Neye X Na X Noa X No X Now X Nver X Nepc X Nen_n> 


20€ 1) C HUDICHUMU UHOeKCAMU O3HAYAeM OOJU NPOHUKHOBEHUA YePe3 UHOUBUOVAJIbHble KOMNOHEHMbI CUCMeMbI OMbOpa nNpob 
u u3smepenua uiaTY, onpedenennoie 6 mabsuye AS-1. IIpoyedypel oyenKu Oonel npoHuKHOseHuA uepe3 OmOebHoIE 
KOMNOHENMbI NPUBEOEHDI 6 pazdele 6 HacmoAlyezo OObABEHUA.. 


TTIpumeuanue. B 3aeucumocmu om mounou 2zeomempuu cucmembi ombopa npod unTT cucmema ombopa npoo u 
uzsmepenua HITT moocem codeprcamb Oobwuee UUCIO OMOeNbHoIX KOMNOHEHMOB, 4em yKa3aHO 6 mabsuye A8-I. 


6. TPOWEAYPA OMPEIEJIEHUA JOM WPOHMKHOBEHHA GACTHI GEPE3 OTIEJIBHBIE 
KOMTIOHEHTbI CUCTEMBI OTBOPA ITPOb H W3MEPEHWA aiT4 


6.1 Tpe6yempie qaHHbIe 


JIia pacueta sddekTHBHOCTH NpoxoxKTeHHA 4YaACTUIL B OMpeyeeHHOM Mala30He pa3MepoB TpeOyloTca TaHHble oO 
xapaKTeplcTHKax NOTOKa, JIMHHH TpaHCHOpTupoBKH HU OO OKpy2xKarolIHx yCNOBUAX. ITH MapaMeTpsl, OlpeyeueHHEIe 110 
KaK JOU CKI[MM JIMHUH, MepeavcseHs! B TaOmue A8-2. 
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Tadsmya A8-2. BxoqHble napamerpbi 
































YcsIOBHBIe OnnucaHHe EquMHuibl 
o0o3Ha4eHHAa 
llapamMetpa 
T; Temmlepatypa TpaHcloprupyrollero ra3a Ha BxOye i ° OTpe3Ka JIMHHH ee 
oTOopa mpo6, 3a HcKIOUeHHeM KoNIeKTOpHOro OoKa. IIpuHumaetca 
paBHoli TeMMepaType CTeHKH KAKION CeKIMM JIMHHM 
TPaHCHOpTHpOBKH UM MOCTOAHHOM Ha BCeM IIpOTMKEHUH i'° OTpe3ka 
JIMHMM OTOOpa p06 
P; Jjapienue Tpancnoptupyromero raza B 1°" oTpesKe HHH OTOOpa KITA 
m1po6, IpHHUMaeMoe MOCTOAHHBIM Ha BCeM IIPOTPKeHHH i CeKIMH 
papuoe 101,325 KITA 
Q: Pacxoy TpaHciopTupytollero raza Yepe3 i OTpe30K JIMHUM OTOOpa cT. 7/MuH 
TIpo6 
IDy BuyTpeHHuii uaMmertp i'° oTpe3ka JHHUM OTOOpa po MM 
L Jlamua i orpe3ka 1uHUM OTOOpa po M 
Opi Oommii yrom usru6a B i®™ oTpe3Ke MHUM OTOOpa po rpayycbl 
Nver(15), Jlonu MpoHMKHOBeHUA YacTHY Yepe3 VPR mpu ueTbIpex WuamMeTpax Oe3pa3MepHaa 
Nver(30), yacTHI BeuIM4HHAa 
Tvpr(50), 
Nvpr(100) 
Ncpc(10), OpdextuBuocts nogzcueta CPC npu AByx AMametpax YacTHy Oe3pa3MepHaa 
Ncpc(15) BevIM4HHAa 











6.2 ou qupy3HOHHOTS NPOHHKHOBeHHA 4aCcTHI 


6.2.1 Juddpy3u1 uacTHu Ha MOBepXHOCTb CTeHOK TpyOoK cHcTembI OTOOpa MpoO NpHBOAMT K HoTepe yacTUL, 
BXOJALIHX B OTpe30K JIMHHM OTOOpa Npoo uM B KOMMOHeHT. JlomM MpOHHKHOBeHHA YacTHY, Ni(Dn), Upu DHpdy3HoHHBIx 
HOTepsAX B CCEKUMAX JO BXOOB MIpHOopos, 


ni(D,, ), =1, 2, 3, 4,5, 16 


pacC4UTHIBaFOTCA C NOMOLIbIO CICA yrOmulero BhIPAKeCHHA: 


—0.6xTXID_j XL XV qi 


nim) =e mi > 
rite: 
L; — yuruua i'° orpe3Ka MHUM OTOOpa mpod, M; 
: D 
V aie —1,18 x Re? seSer 2 3 Dp,’ CKOpocth ocaxneHMA, cm/c; 
ti 
NYo —~ —"~ x 103, ancao [Imugra TpaHcHopTupyroulero ra3a; 
Meas — 29,0 kr/Moub, MOJIeKyJIApHad Macca TpaHCHopTupyroulero raza; 
P; — aBlleHve TpaHcnopTupyromero ra3a, KI la (puHumaetca 3a 101,325 xIla). 
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6.2.2. Pekomengauna. Jfo1u nponuxnoeenua npu 80 Ouckpemnolx pazsmepax yvacmuy (D,) om 0,003 oo 1 uKm 
OONICHbI PaccuumbigamecA C yuemom Oud@y3uoHHoix nomepb OA KAMCOOU COOMBemMcCMeyrolyell CeKYUU MUHUU. 


6.3 Tepmogope3 


Pekomenyjauna. JZocmoanuyio eenuuuny mepmodopemuyeckozo NPOHUKHOGENUA Ha 6xOde NPUOGOPOB, Nin m(Dm) = 1, 
caedyem ucnoe306eamb O14 HATO mi, a Nip (Dm) = 1 credyem ucnono30eame O14 HAT Uni npu 6cex pazmepax Yacmuy. 


6.4 Torepu uactuy B u3rnu6ax 


6.4.1 Pekomennauna. fo11 npoHuKHosenua u3-3a Nomepe 6 u3z2Uubax Npy{D» ), 1=1, 2, 3, 4, 5, u 6 pasnuyaemca no 
mypoyrenmuomy nomoxy, Re boavwe uem 5000, u no aamunapHomy nomoxy, Re menowe uem usu paeuo 5000, 2de Re 
aginemca uuciom Petnonedca. Ilo namunapHomy nomoky, Kozda Re menowe uem usu paeno 5000, nponukHosenue u3-3a 
Uu32U006 6 MPAHChopmUpyIowUxX AUHUAX Cledyem PaccuUumbI6aMb, KaK 


Npi = 1 —0,01745 x Stk x O,;. 


IIo myp6yienmuomy nomoky, Kozda Re borvwe uem 5000, nponuKnoéeenue u3-3a u3z2zub06 6 mpancnopmupyrolyUuXx 
JUHUAX Cledyem PaccuumbI6aMb, KaK 


— 9-0,04927xStkxO pj 


rye: 
QixC-xpxD%,x10-3 
Stk eo  , despasmepHoe uncsi0 Croxca; 
27xmXpxID5; 
Obi OOmmii yrom usruGos B i’ oTpe3Ke MH OTOOpa mpod, rpaycsl. 


6.4.2. Pekomennauna. foi nponuxHosenua npu 80 Ouckpemnoix pazsmepax yvacmuy (D,,) om 0,003 00 I uku 
cledyem paccuumbigamb c yuemom nomepd 6 u32ubax no HeobxoOUMOCMU OA KadHCOOM CeKYUU CucmemMbl Ombopa NnpoOb u 
U3MePeHUA. 


6.5 WDyHKUMA IpOHHKHOBeHHA 4ACTHI Vepe3 WHKIIOHHBIM CelapaTop 


6.5.1 Pekomenyauna. DPynxyuio nponuKnosenua Yacmuy 4uepe3 YUKIONNbIL Cenapamop caedyem oyeHueamb C 
NOMOUWbIO ClEOVIOUeZO BbIPAHCeHUA: 


at (in X—Heyc) 
Dine 208yc 
Neyc(Dm) =1- ———— dx, 
x>0  XOcyeV2T 
rite: 
Ucye In(D50) Uu 
Cin In(Dj/Dss)””. 
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6.5.2 Pekomengzauna. fou npoxuxnoeenua npu 80 Ouckpemnolx pazsmepax yvacmuy (D,) om 0,003 oo 1 uKm 
cnedyem paccuumbieamb no dyHkyuu npoHUuKHOeeHUA YacmuYy 4Yepe3 YUKNOHHEIU Cenapamop. L{uKNOHHbIi Cenapamop 6 
cucmeme om6opa npo6o u ananu3a HATY umeem cnedyrowue Xapakmepucmuku: 





a) Ipanuya pazdena @paxyuu: Dso = 1,0 uku + 0,1 ukm 
b) Tounocme pazdena: (D6/D54)°° menowe vem uau paenas 1,25. 


TIpumeuanue 1. Coepemenuvie KomnbiomepHbie npuloocenua O1A OOpabomKu aaeKMpOHHbIx mabsauy codepscam 
npoepamMMy COBOKYNHOzO Ozapuqmuuecku HOPMAabHOz2O pacnpedeneHus, Bcmpoennylo 6 OubAUOMeKY qynKyuu, Komopylo 
MOOICHO UCNOAb306AMb OA 2eHEpUupOoBAaHUA GYHKYUU NDOHUKHOGBEHUA YaACMUY Yepe3 YUKNOHHbIU Cenapamop. 


TTIpumeuanue 2. IIpumenumenouo K bombwuncmey 2zazomypouHHolx O6u2zamenett Dy», OyOem meHouem uem 0,3 MKM. B 
makux ciyuaax PYHKYUA NPOHUKHOBEHUA YACMUY Yepez YUKNOHHoIU Cenapamop Oydem daxmuuecku pasua 1,0. 


6.6 MyHKuUNA NpoHMKHOBeHNA YacTHY Yepe3 VPR 


TIpumeuanue. Buecmo dyuxyuu, onpedenaemou no yKa3aHHOMY HUdCe Memody pacuema, MOIKCHO UCNOIb306aMb 
2ladkyio qbyuKyuro, npedocmaeilsemyio mapupoeouvKou sabopamopuell, KomopaA umeem pe3yibmamel cmenenu 
annpoxcumayuu (R? Gorse vem 0,95) d1A YembIpex mapuposoUneIx moueK NPOHUKHOBeHUA Yacmuy Yepes VPR (mabsuya 
A8-3). IIomepu vacmuy 6 VPR eo3nuKkarom u3-3a Oud@dy3uu u mepmoqope3a. Tepmod@opemuyeckuu Koaq@quyuenm, nypriy 
Aelaemca nocmosnHou eenuuunou. Koad@qduyuenm Oudqy3uu, yypra, ONDeOeIAEMCA NO CMaHOapMHbIM nomepAM YacmUY 
u3-3a Oug@@y3uu 6 AAMUHAPHOM nomoKe. 


6.6.1 Pekomengauna. Odwyio dynxyuro nponuxHosenun uepe3 VPR ciedyem oyenueamb Cc NomoWbIO cnedylowezo 
BbIPANCEHUA: 


2 
= 1-55 x w3 +3,77xw w < 0,007 
Nvpr = Nvprth X 
0,819 x e125” + 0,0975 x e779! + 0,0325 x e 17% = > 0,007, 
20e: 
y SEE napamemp ocascoeHuA; 
QvPR 
Lypr pa6bouaa Onuna VPR, m; 
Qvpr nomok mpaHcnopmupyroweczo 2a3za 6 VPR, cm. a/MuH; 
Tvpr memnepamypa VPR, °C; 
Nvprth mepmoqopemuueckaa nomepa VPR. 


6.6.2 Pekomenfaauna. ®yxKyuio npoxuknoeenua yacmuy uepes VPR (nypr) caedyem annpokcumupoeamo 
OMHOCUMENbHO YeMbIPeX UZMEPEHHbIX MOYeK NPOHUKHOBEHUA Nymem U3MeHEHUA PaboYel OnUHdI (Lypr) u KoIgq@Muyuenma 
mepmoqopemuueckou nomepu (nypru) VPR. 3uauenue R? dorxcno Geime Gonowe vem 0,95 dma o6ecneuenuA cmenenu 
ANNPOKCUMAYUU C UZMePeHHbIMU BEUYUHAMU NPOHUKHOBEHUA. 


6.6.3 Pekomengauna. Jfo1u nponuxnoeenua npu 80 OuckKpemHoix pazsmepax yvacmuy (D,»,) om 0,003 oo 1 ukm 
cnedyem paccuumbieamb no Henpepeienou d@ynKyuu VPR. 
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Tadsmya A8-3. MunnMasibHble JONyCcTUMbI{e (01M IpOHHKHOBeHHA 4acTH depe3 VPR 
Tip “eThIpex Mamerpax 4wacTHiy 





J{uametp 3s1eKTpH4eckol NOABMKHOCTH 4YacTHUB!, Diy 0,015 mkm 0,03 MKM 0,05 mkm 0,1 MkKM 




















MunumasibHad OA IPOHHKHOBeCHHA, Nypr(Dn) 0,30 0,55 0,65 0,70 





6.7 Jlo1a NpoHHKHOBeHHA Yepe3 pasOaBUTeb 1 


6.7.1 Pekomengauna. [11 ecex pasmepoe yvacmuy caedyem ucnolb306amb nNocmoAHHyIO OOO NpOHUKHOBeHUA 
uepe3 pazbaeumeb 1, nai(Dm) = 1. 


6.7.2. Pekomennauna. Jia dynkyuu nponuKnoeenua uepes pazdasumenb ciedyem ucnolb306amb OonUu 
npoxukHosenua npu 80 OuckpemHubix pasmepax yvacmuy (D,,) om 0,003 do I km. 


6.8 DhdekTuBHoctTs noy;cuera CPC 
6.8.1 Pekomennaauna. Henpepvienaa dyxKyua addexmuenocmu nodcuema CPC dOoascua Ovo1mb onpedenena c 


UCNOb306aHUeM OByX 3HaYeHU I@dqeKkmusHocmu nodcuema CPC, ycmaHoBleHHbIX C NOMOUfbIO OByXnapamempu4eEcKol 
cu2moudalbHou dynKyuu no ciedyroweu dopmye: 





7 |2m=Po 
Ncpc = 1l-e ina) [p= : 


20e: 
@19D15—a15D 
Do — %0P15~%15P10, 
@10—-%15 
eo (Q15t1)D ot (@,)+DDi5_ 
50 Leb, > 
InQl-nepc i), 
a; = aoe = 0,01 mkm nau 0,015 mm; 


Do = 0,01 uk; 

Dis = 0,015 mkm; 

Neec.1o — 2gekmuenocme nodcyema npu 0,01 uKm; 
Nepc.1s — agqexmuenocme nodcuema npu 0,015 Km. 


6.8.2 Pekomennaauna. fou nponuKHosenua npu 80 Ouckpemnvix pazmepax uacmuy (D») om 0,003 00 1 uu 
cledyem paccuumbieamb no HenpepwieHou dbynKyuu CPC. 


— KOHEL — 
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